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Figs. 18 and 19 (Mann and Pullinger). Fig. 18. Scheme showing 
characteristics of scar 10 to 20 years after severe gassing. 1, Nor- 
mal cornea and normal limbus, protected by upper lid. 2, Vessels 
entering cornea from conjunctiva at unscarred limbus and running 
down to scar. 3, Area of destruction of limbal loops. 4, Vessels in 
cornea showing thrombosis and hemorrhages. 5, Cholesterin and 
fatty degeneration. 6, Depressed scars of late ulcers. 7, Pale area 
of varicose conjunctival vessels. 8, Outline of pupil showing pos- 
terior synechiae. Fatty degeneration of overlying cornea. 
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Fig. 19. A, Detail of scar in Group-4 case, subject to recurrent ulceration. Note abnormal fait 
vessels, cholesterin and fatty degeneration, and silky fibrillar appearance. At a the endo- i 

thelial wall of a disappearing vessel can be seen surrounded by cholesterin. B, Further 

details of abnormal vessels. | 
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Figs. 1 to 6. (Mann and Pullinger). Fig. 1. Left eye in case 2 (Group 3). A, Patch of hy- 
peremia, B, Triangular white patch. C, Corneal haze. 

Fig. 2. Left eye in case 4 (Group 3) seen at three weeks. 

Fig. 3. Left eye in case 4 (Group 3) seen at 51%4 weeks. 

Fig. 4. Left eye in case 4 (Group 3) seen at eight weeks. 

Figs. 5 and 6. Group 4 case, 23 years after exposure to mustard vapor and 13 years after the 
first attack of delayed ulceration. R.-E. shows plaque of fibrous tissue at limbus on outer side, 
abnormally arranged and varicose conjunctival vessels and gross scarring of lower part of cornea 
and limbus. A few posterior synechiae. L.E. shows triangular pale areas at limbus, abnormal con- 
junctival vessels, dense corneal scarring and posterior synechiae. The varicosities are slightly 
exaggerated in the drawing. 
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ENDOPHTHALMITIS DUE TO B. SUBTILIS FOLLOWING INJURY* 


ALGERNON B. Reese, M.D., AND DevorAn Kuorazo, M.D. 
New York 


Infections of the eye due to B. sub- 
tilis, proved by the isolation and culture 
of the organism on different types of 
media and its demonstration histologi- 
cally, have been variously reported during 
recent years. Organisms of this group are 
generally considered purely saprophytic 
for the body as a whole, but can act as 
pathogens when introduced into the lens 
or vitreous. It is very doubtful that they 
can produce disease of the external eye. 
Known to be common in soil, they may 
well be introduced into the eye in per- 
forating injuries. Among the cases re- 
ported is that of Frangois* in which dust 
caused a mild conjunctivitis cured in 10 
days by the instillation of argyrol; the 
case of Hoffmann? in which a perforating 
injury of the sclera resulted in a ring 
abscess of the cornea that necessitated the 
removal of the ocular contents; the two 
cases of perforating injuries of Motolese® 
with resultant panophthalmitis in one of 
which, besides the B. subtilis, the Micro- 
coccus citreus was found, in both cases 
it being necessary to enucleate the eye; 
the two cases of Greenspon* in which the 
infection followed a cataract operation 
and was found to be due to contamination 
of the saline used to irrigate the eyes ; and 
finally the case of Marchesani® in which 
a perforating foreign body in the region 
of the limbus gave rise to a chronic intra- 


*From the Department of Ophthalmology, 
College of Physicians and Surgeons, Columbia 
University, and the Institute of Ophthalmology, 
Presbyterian Hospital. 


ocular inflammation in the one eye for 
a period of two months, after which peri- 
od it became necessary to enucleate this 
eye because of signs of sympathetic 
ophthalmia in the other. Axenfeld® and 
Herrenschwand’ have also very thorough- 
ly reviewed the literature. 


REPORT OF A CASE 


A farmer, 56 years old, while chiseling 
off a shoe from a horse’s foot, felt some- 
thing strike his right eye. Thereafter he 
noticed progressive loss of vision with 
very little pain but considerable tender- 
ness on palpation. Two days after the ac- 
cident, on February 22, 1939, he was ad- 
mitted to the Institute of Ophthalmology 
under the care of one of us (A. B. R.). 
Examination of the right eye revealed an 
acute iridocyclitis with hypopyon, sec- 
ondary to an intraocular foreign body. 
Immediately following the patient’s ad- 
mission, foreign-protein therapy in the 
form of 5 million typhoid bacilli was 
given, as well as 1.5 c.c. of Vibrion sep- 
tique, B. tetani, and B. welchii antisera. 
The following day examination of the 
right eye showed less hypopyon but a 
more cloudy cornea. There was more 
exudate at the pupillary margin nasally 
and some temporally, the pupillary area 
being almost filled. The tension of the 
right eye was 43 mm. Hg. 

On February 24th a paracentesis was 
done under local anesthesia. Stereoscopic 
films of the orbits, projected in the usual 
fashion, failed to reveal any radiopaque 
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foreign material in the right eye. A bone- 
free film of the anterior segment and of 
the lids of the right eye showed a minute 
foreign body of metallic density in the 
anterior chamber, apparently within the 
lens. On February 25th, the cornea was 
clear, tension was normal to fingers, and 
there was some exudate in the anterior 
chamber. In the evening of the same day 
the patient complained of constant severe 
pain in the eye. Examination revealed a 
very red conjunctiva and a steamy cornea. 
The anterior chamber was deep and con- 
tained considerable pus. The pupil was 
2 mm, in diameter and the eye very ten- 
der. On February 26th, the anterior 
chamber was almost completely filled with 
pus and exudate so that the iris was seen 
only indistinctly above ; tension was nor- 
mal. On February 27th the exudate and 
pus in the anterior chamber appeared to 
be more dense and the iris could be seen 
less distinctly. Enucleation followed on 
the eighth day after the injury. 

Bacteriologic findings. Bacteriologic 
studies were made from aqueous ob- 
tained on the second day after admission 
to the hospital and from aqueous and 
vitreous removed from the globe imme- 
diately after enucleation. A gram-positive 
bacillus was isolated in both instances un- 
der aerobic conditions. It was found to be 
spore-bearing and grew on plain agar, 
forming typical large, rough, subtilis-like 
colonies. It was nonmotile and nonacid- 
fast and, judging from its morphologic 
and cultural characteristics, could be iden- 
tified as a member of the B. subtilis group 
of organisms. 

Microscopic study of gram-stained sec- 
tions of the enucleated eye revealed gram- 


positive bacilli in the anterior chamber, in 
the vitreous, and beneath the lens capsule. 

Animal-inoculation experiments. Saline 
suspensions of the isolated organism in 
0.5-c.c. and 1.0-c.c. amounts were injected 
intraperitoneally into two guinea pigs. 
The results were negative, ruling out the 
possibility that the organism could be B. 
anthracis. Five-hundredths cubic centj- 
meters of the same suspension was jn- 
jected into the anterior chamber of a 
rabbit’s eye. On the third day the eye was 
inflamed, there was hypopyon, the iris was 
dull and gray, the pupil small and irregu- 
lar, and the cornea steamy. These symp- 
toms gradually disappeared. 

A portion of the vitreous of the enu- 
cleated eye was then injected into the 
vitreous of a rabbit’s eye. On the third 
day this eye showed slight inflammation, 
the anterior chamber was shallow, and the 
iris lost its pink color. There was no 
ciliary injection. On the eighth day the 
fundus was hazy and examination showed 
an abscess in the vitreous. The eye was 
enucleated and a microscopic study of the 
sections revealed gram-positive bacilli un- 
der the capsule of the lens. 


SUMMARY AND CONCLUSIONS 


A gram-positive bacillus whose cultural 
and morphologic characteristics identified 
it as a member of the B. subtilis group 
was isolated from an eye affected with 
endophthalmitis. The organism was not 
pathogenic for guinea pigs, but induced 
endophthalmitis when injected into the 
anterior chamber of a rabbit’s eye. A 
vitreous abscess in a rabbit was induced 
by the injection of a sample of the pa- 
tient’s vitreous. 
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A STUDY OF MUSTARD-GAS LESIONS OF THE EYES 
OF RABBITS AND MEN* 


Ipa Mann, D.Sc., F.R.C.S., ANp B. D. PuLLIncer, M.D. 
London, England 


Mustard gas (dichlorodiethylsulphide) 
was first used by the Germans at Ypres 
in 1917. At the time, the large number 
of casualties, the urgency of the situation, 
and the absence of facilities for the 
minute examination of the eyes combined 
to account for the relatively rare and in- 
complete studies of the ocular lesion pub- 
lished during and just after the war of 
1914-18. Interest in the subject dropped, 
although occasional case histories and 
speculations as to after-effects appeared 
between 1920 and 1935, but after that 
period interest again revived as it be- 
came clear that slightly mysterious cases 
of recurrent corneal ulceration were oc- 
curring among men subjected to rela- 
tively heavy doses of mustard gas 10 to 
20 years previously. The attention of one 
of us was first called to these cases of 
delayed mustard-gas keratitis by Mr. T. J. 
Phillips, who collected a large number 
(70) at Moorfields, with carefully re- 
corded case histories and detailed clinical 
and slitlamp investigations (Proc. Roy. 
Soc. Med., 1940, v. 33, p. 229 (Sect. of 
Ophth., p. 5). It was then apparent that 


* Reprinted by permission from the Proceed- 
ings of the Royal Society of Medicine, Janu- 
ary, 1942, v. 35, No. 3, pp. 229-244 (Section of 
Ophthalmology, pp. 1-16). 


a large gap existed in our knowledge of 
the progress of the condition. No records 
were known of the state of the eyes be- 
tween the initial stage of the time of 
exposure and the subsequent onset of re- 
current ulceration years after. The pa- 
tients stated that they had been prac- 
tically symptom-free during the interval, 
had continued in ordinary work, and had 
apparently suffered no visual disability. 
From the onset of the delayed keratitis, 
however, they experienced rapid deterio- 
ration of sight. 

Since the subject of prophylaxis and 
treatment of mustard-gas lesions of the 
eyes had again assumed great importance 
and since improved methods of examina- 
tion—for example, introduction of the 
slitlamp—and facilities for experiment 
were available, we decided to undertake 
an inquiry into the clinical pathology of 
the lesion based in the first place on ani- 
mal experiment and secondly on labora- 
tory accident cases. 

The work falls into two sections: (1), 
experiments on rabbits carried out at the 
Imperial Cancer Research Fund Labora- 
tory by the kindness of the Council and 
the Director, Dr. W. E. Gye; and (2), 
the correlation of the results of animal 
experiments with recent and late acci- 
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dent and war cases studied by one of us 
at the Royal London Ophthalmic (Moor- 
fields) Hospital, and at various experi- 
mental laboratories where mustard gas is 
being handled at the present time. 


PART I 


THE PATHOLOGIC EFFECTS OF MUSTARD 
GAS ON THE EYES OF RABBITS 


A strain of crossed Dutch rabbits with 
blue irides and a ring of pigmented con- 
junctival epithelium at the limbus was 
used for preference. Brown-eyed and al- 
bino rabbits are less suitable for observa- 
tions of vascular changes in the iris and 
of epithelial healing. Rabbits are suitable 
since they reproduce lesions almost identi- 
cal with those seen in man, although they 
require a larger dose to do so. Their 
pathologic processes are speeded up in 
proportion to their shorter expectation of 
life, and, since the life of a rabbit is 
roughly one tenth that of a man, a result 
which would take 10 years to develop in 
a man may be obtained within a year.* It 
has thus been possible to study the genesis 
of delayed keratitis in 18 months’ work. 

Rabbits show certain anatomic and 
physiologic differences from man which 
are useful from an experimental point of 
view. Their corneas are relatively insen- 
sitive and their blinking reflex is often 
delayed for 20 minutes. It is therefore 
possible to keep the eyes open during 
long periods of observation without in- 
troducing complications due to abnormal 
drying of the cornea. The normal rabbit 
cornea usually shows a faint punctate 
staining with fluorescein from minute in- 
juries with foreign bodies and from dry- 
ing; but the epithelium is resistant, and 
spontaneous ulceration or even conjunc- 
tivitis is rare. The possibility of infection 


is therefore not great, and the induced 
lesions can be studied in their uncompli- 
cated state. The greater area of the cor- 
nea relative to the sclerotic in rabbits 
makes them rather more suitable than js 
mani for the study of corneal lesions and 
less so of combined conjunctival and 
corneal lesions. The fact that the vessels 
corresponding to the major circle of the 
iris are in rabbits visible through the cor- 
nea is also an advantage when early Stages 
of iritis are under observation, while the 
palpebral aperture is sufficiently wide to 
allow of the examination of the limbus 
all round, which cannot be done in the 
smaller experimental animals such as 
guinea pigs and rats. 

We found by experiment that the se- 
quence of events following the applica- 
tion of mustard gas to the eye varies very 
considerably with the technique of the 
application and that these variations are 
dependent on the anatomic site at which 
the mustard comes in contact with the 
eye, on the time it remains in contact, and, 
therefore, on the size of the dose. For 
these reasons it was decided that a de- 
tailed study of the local lesion produced 
by a constant dose confined in turn to (a) 
the cornea, (b) the limbus, and (c) the 
lids and conjunctiva would give more 
information than the application of vary- 
ing concentrations to the whole eye and 
adnexa at once, although this also was 
studied when severe effects were required. 

If every precaution is taken to ensure 
similarity of dose and accuracy of appli- 
cation, the results obtained are of great 
constancy and suggest an inevitable chem- 
ical reaction rather than a biologic re- 
sponse subject to individual variation. 
These results will be considered first with 
reference to anatomic site. 


* This calculation is based on observations made on spontaneous cancer in man and animals and 
on the induction of cancer by means of carcinogenic agents. It can be shown also that this rough 
proportionality exists in healing lesions. It has been borne out in the present paper. 
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(1) THE UNCOMPLICATED CORNEAL LE- 


SION 

Observations were made on 33 eyes in 
this group. 

The rabbit is anesthetized with ether 
and laid on its side. This is necessary on 
account of the peculiar oily consistency of 
liquid mustard, which tends to slide about 
on the eye under the action of gravity 
and which, unless carefully controlled, 
may not exert its action at the apparent 
site of application. To see the liquid 
mustard more easily and thus control it, 
a small quantity of sudan black is added. 
This makes it visible on a blue eye and 
does not modify its action in any way. 
In the experiments which follow, the 
mustard gas used was an impure sample 
of the liquid. The lesions are thus likely 
to be comparable with those expected in 
man. The application is made with a glass 
rod having a small rounded end 0.25 mm. 
in diameter. The tip is dipped in the 
liquid mustard gas and applied lightly to 
the cornea without abrading the epithe- 
lium. From three to nine spots of mustard 
are used, arranged in a circle in the cen- 
tral area. The diameter of this circle 
should be less than two thirds the diameter 
of the whole cornea, otherwise the limbus 
may become involved by spreading. The 
lids should be held open for 15 minutes, 
either by hand or with a speculum. At 
the end of 15 minutes the liquid mustard 
disappears, leaving a thin film of sudan 
black on the surface of each spot. This 
may be removed by touching lightly with 
filter paper or may be left. The eye is 
then allowed to close and the rabbit to 
recover. In some cases the rabbit was not 
anesthetized, and the application did not 
appear to be painful. The sequence of 
events was then studied in detail. 

Observations—Day of application. The 
liquid mustard tends to slide unless the 


center of the cornea is maintained in an 
upward-facing position for four minutes. 
After four minutes there is practically no 
tendency to slide. The small droplet is at 
first hemispherical and projects from the 
surface of the cornea. After about a min- 
ute it often changes its shape, puts out 
pseudopodia, and begins to slide. From 
observations on sliding droplets it is pos- 
sible to say that contact for two to three 
seconds is sufficient to destroy the epi- 
thelium. If a droplet remains in contact 
for longer than this it begins to penetrate 
the substantia propria. It reaches Desce- 
met’s membrane and endothelium in two 
minutes. In 6.5 minutes (average) it has 
passed through the cornea and _ the 
aqueous and has reached the iris, where 
it produces localized hyperemia. In most 
cases the hyperemia gradually spreads to 
involve the whole iris. In four minutes 
none of the droplet remains on the sur- 
face. If droplets be placed over a sector 
of the iris and not in the center of the 
cornea the small radial vessels running 
from the major circle towards the pupil 
will be seen to flush first (fig. 1, Plate 4). 
After a few minutes more the larger ves- 
sels running peripherally from the major 
circle dilate also. This flushing of the iris 
may persist as an iritis lasting some days 
accompanied by aqueous flare, and occa- 
sionally there is a true exudate in the 
anterior chamber. 

As the droplets soak into the cornea 
they appear to dig little pits in the epi- 
thelium into which they gradually sink. 
Abundant clear or milky tears* are poured 
out immediately. 

If fluorescein is dropped into the eye 
within a few minutes of the application 
of the mustard there will be no staining. 
In a quarter to half an hour the points 
of application are stained, but nothing 
else. As the effect of the mustard spreads 


* The milky secretion appears to well out from under the third eyelid and is probably Harderian. 
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the stained areas increase so that at 24 
hours there is a large central stain em- 
bracing all the spots of the application. 
This may increase further up to 48 hours, 
although it usually begins to heal at about 
30 hours. 

There is no immediate change in trans- 
parency of the cornea, and in unanes- 
thetized rabbits the application does not 
appear to be at all painful. After some 
hours the eyes look a little watery and 
there is some hyperemia of the conjunc- 
tiva. There is no visible change in the 
substantia propria on the first day. Slit- 
lamp examination reveals damage to the 
endothelium which shows a “beaten silver 
reflex.” 

After 24 hours. The conjunctival hy- 
peremia has increased slightly, but there 
is no discharge, beyond occasionally a 
little dried mucus at the inner canthus. 
The lids show no abnormality. 

The area of staining in the center of 
the cornea is circular and includes all the 
spots of application. Occasionally the 
exact sites of the droplets can be seen 
as small grayish dots within the stained 
area. The stain penetrates the whole 
thickness of the cornea more rapidly than 
normal and diffuses into the aqueous in 
from three to five minutes.* The grayish 
areas, that is, the worse affected areas, 
often take up the stain less well than the 
region just surrounding them (fig. 2, 
Plate 4). The area involved therefore 
shows a central region over which the 
epithelium is destroyed and within which 
there are denser gray spots marking the 
sites of the droplets. The large area of 
destruction of the epithelium is due prob- 
ably in part to the spread of the mustard 
by soaking into the tissue in all directions 
and partly to a vapor effect from evapora- 
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tion of the droplets during the time in 
which they are on the surface. 

The epithelium surrounding the stain- 
ing area is edematous (epithelial bedew- 
ing)-and if the diameter of the stained 
area is two thirds that of the cornea this 
bedewing will extend to the limbus. 
Otherwise the edges of the cornea will be 
normal. 

The substantia propria of the cornea 
is now no longer transparent, but shows 
a grayish haze in the central region. This 
is due to edema, which separates the fibers 
and gives a very characteristic slitlamp 
appearance of dark (optically empty) 
spaces outlined by irregular fluffy whitish 
partitions (fig. 3, Plate 4). This appear- 
ance is most conspicuous in the superficial 
third of the substantia propria. The cor- 
nea may be swollen to twice its normal 
thickness or more in severe cases. 

The endothelium may be completely 
destroyed in the center of the lesion or 
may show a disturbed reflex like beaten 
silver. 

At two days, the staining area is usually 
smaller, but the endothelial disturbance 
and the edema of the substantia propria 
are worse. There is a zone of epithelial 
bedewing around the staining area, and 
beyond that single hydropic cells can be 
seen here and there in the epithelium some 
distance away. These cells, seen as single, 
bright, shining points, are also character- 
istic of recent lesions of moderate sever- 
ity in man. There is no discharge. 

At three days there is still slight con- 
junctival hyperemia, but no discharge and 
no abnormality of the lids. There may be 
a small central staining area, but in the 
smaller lesions this has usually disap- 
peared, and the epithelium is intact 
though still bedewed. The edema of the 


* If the epithelium is mechanically removed from a rabbit’s cornea and fluorescein dropped in, 
the stroma is stained halfway through in 5 minutes, all through in 10 minutes, and in 12 minutes 
the endothelium is stained and the color begins to appear in the aqueous. 
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substantia propria is lessening, and as it 
subsides the cornea returns to its normal 
thickness but not to its normal texture. 
Instead of its usual homogeneous and 
slightly speckled appearance it now shows 
a series of thin shiny curved lines, run- 
ning in all directions and looking rather 
like fibrils of silk floss scattered through- 
out the thickness of the cornea (fig. 4, 
Plate 4). This “silkiness” is best seen in 
the broad beam of the slitlamp. In the 
narrow beam the cross sections of the 
silky lines show up as scattered bright 
dots and short, shiny, stratified lines. 
Silkiness is first seen on the third day in 
a zone, around the center of the lesion, 
where the edema is subsiding. As this 
subsidence continues the silkiness in- 
creases until the whole of the central area 
shows it. The endothelial disturbance is 
still present, but the area of destruction 
is lessening. 

At four days there is no staining of the 
epithelium, and the bedewing and edema 
are less. The lesion can be resolved into 
three concentric zones. The center shows 
some edema of the substantia propria. 
Surrounding this is an area of “silki- 
ness”* which corresponds to the area of 
endothelial disturbance and outside this 
again is the outer edge of the area of 
epithelial bedewing. Thus the largest cir- 
cle represents the area of damage to the 
epithelium, with a smaller zone within it 
in which the substantia propria and the 
endothelium are altered. The endothelium 
can be seen regenerating at the edges of 
the patch of destruction. 

The lesion is therefore practically 
quiescent at four days. The edema con- 
tinues to subside and its place is taken by 
the silky appearance. 


*An explanation of the anatomic basis of 
“silkiness” had been put forward in our paper, 
“Avascular healing of the cornea” (Pullinger 
and Mann), Jour. of Path. and Bact., 1943, v. 
55, p. 151. 
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At seven days there is no edema and 
only slight epithelial bedewing in the cen- 
ter. The silky change is well developed 
and the endothelium still shows a dis- 
turbed reflex. The eye looks perfectly 
quiet and normal to macroscopic exam- 
ination. The silky change if excessive may 
show as a very faint nebula in certain 
lights, but is difficult to see without a 
slitlamp. It appears to be more or less 
permanent, although in the course of 
months it becomes less marked. The endo- 
thelial disturbance disappears completely 
in time and it is usually gone at 11 days. 
The epithelial bedewing lasts the longest 
and may persist in the center for several 
weeks (up to five in a nine-spot lesion). 
In man it lasts much longer, and there is 
some evidence that it may be permanent 
although very slight. Isolated hydropic 
cells can be detected for a long time in 
both man and rabbit, after the eyes look 
absolutely normal to superficial examina- 
tion. 

The appearance and course of this cen- 
tral lesion affords a striking example of 
some of the physical and chemical proper- 
ties of mustard gas. That the liquid pene- 
trates with remarkable rapidity is shown 
by the fact that it passes through the 
cornea and aqueous in 6% minutes. It is, 
as it were, soaked up by the cornea and 
spreads widely within it and throughout 
the deeper structures also, until it has be- 
come sufficiently diluted or broken down 
to cease to act. On its passage through 
the cornea it changes the fibers, and kills 
epithelium, corneal corpuscles, and endo- 
thelium. The epithelium and endothelium 
are replaced by cells from beyond the 
lesion, but the substantia propria, al- 
though permanently altered, is not cast 
off as a slough; after a brief period of 
edema, it returns to its normal thickness 
although it still shows a pathologic change 
which may be permanent. Since the cor- 
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Figs. 1 to 4 (Mann and Pullinger). Fig. 1. A, The dilatations of the smaller 
radial vessels in one sector of the iris 6.5 minutes after application of liquid 
mustard gas to the spots indicated in black. B, The same eye at 10 minutes. The 
peripheral vessels are dilated as well. 


Fig. 2. Appearance of cornea in narrow beam 
of slitlamp in the region of two spots of liquid 
mustard gas (after 24 hours). These are shown 
by darker shading and are thinner than the 
surrounding paler area, which stains more 
deeply than they do. 


Fig. 3. Appearance of cor- Fig. 4. Appearance of 
neal edema in the narrow “silkiness” in the broad beam 
beam of the slitlamp. of the slitlamp. 
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nea is not vascular we can thus see the 
action of the mustard on a tissue uncom- 
plicated by coincident disturbance of cir- 
culation, except at the limbus where there 
is slight hyperemia. It is interesting to 
note that even in the absence of capil- 
laries, edema is a prominent feature of 
the lesion. 


(2) THE LESION INVOLVING THE CORNEO- 
SCLERAL JUNCTION 


The lids of some rabbits were held 
open with a speculum. Other rabbits were 
anesthetized. Five to nine droplets were 
applied to a sector of the cornea in the 
shape of a V with the ends of the two 
limbs on or near the limbus. The treated 
eyes were kept open for 15 minutes after 
the application, in all cases, except those 
in which the speculum accidentally fell 
out. In this way a certain variety of le- 
sions was produced: In some cases all 
the nine spots were effective; in others, 
some of the spots were not so large as 
others; and in some the third eyelid 
brushed over the cornea before 15 min- 
utes had elapsed, or the lids partially 
closed. Thus it was possible to study a 
series of lesions, varying from a pure 
corneal and corneoscleral lesion to one of 
moderate severity involving the third lid 
or the margin of the upper lid as well. 
A further series of experiments to be 
dealt with later, was done, using a single 
measured drop placed on the cornea, the 
eye being allowed to close immediately, 
so that the drop spread to the cornea, 
limbus, ocular and palpebral conjunctiva, 
and the lid margins. 

(1) SECTORIAL LESIONS OF MODERATE 
SEVERITY. Fifty-one eyes were observed in 
this group. Not all the rabbits were anes- 
thetized. The spots (five to seven) were 
placed in a V-shaped area at the upper 
part of the eye, the apex of the V at the 
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center of the cornea and the two limbs on 
the corneoscleral junction (see fig. 1, 
Plate 4). 

Observations. At the time of applica- 
tion the eyes water slightly but there does 
not appear to be pain in the unanesthe- 
tized animals. In about six minutes the 
section of the iris underlying V be- 
comes hyperemic, the radial vessels run- 
ning toward the pupil first and then the 
larger vessels peripheral to the major cir- 
cle (fig. 1, Plate 4). In 10 minutes the 
conjunctiva at the limbus becomes slightly 
swollen. In two or three hours there is a 
small fleck of mucopus at the inner can- 
thus, the conjunctiva in the sector of ap- 
plication is more swollen, and the spots 
stain individually. The hyperemia of the 
iris vessels spreads so that the whole iris 
is engorged in five hours. In six hours 
there appears to be slight photophobia, 
and the eyes are kept half shut. In seven 
hours the slitlamp shows an aqueous flare 
(increased albumin content of aqueous). 
The corneal changes are as previously 
described. 

In one day the eyes are open with 
slightly drooping lids, conjunctivas are 
hyperemic, and flakes of mucopus are 
found at the inner canthi. If this dis- 
charge dries on the fur of the lower lid 
it may produce a mechanical ectropion 
which disappears on washing the lid. The 
whole of the sector of application, not 
only the spots, now stains with fluorescein 
and also the edematous conjunctiva at the 
limbus opposite it. The stain on the con- 
junctiva is orange, that on the cornea 
green and shows unusually rapid pene- 
tration, apparently due to damage to the 
stroma (substantia propria), allowing the 
dye to soak through. If the epithelium is 
mechanically removed from the rabbit's 
cornea and fluorescein dropped on, the 
color begins to appear in the aqueous in 
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Figs. 5 to 8 (Mann and Pullinger). Fig. 5. Some varieties of pigment slide formed 
during healing of the sectorial lesion. 


Fig. 6. Diagram of a cornea showing progress of invading vessels. 
The injury is a sector in the upper part. The pigment slide is shown 
and the shaded portion is edematous. The vessels enter first through 
the undamaged limbus. 


1G DAYS. 18 DAYS. 


Fig. 8. The genesis of a group of blood islands, with constriction of their feeding vessels. 
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12 minutes, but in the mustard-gas injury 
the fluorescein passes into the aqueous in 
from three to five minutes. 

There is destruction of epithelium in 
the staining area and bedewing over a 
wide area but not over the whole cornea. 
The substantia propria in the sector is 
edematous (primary edema), and the 
spots of application may look denser than 
the rest as in the central lesion already 
described. There is the endothelial dis- 
turbance previously described, or destruc- 
tion. The pupil may be sluggish and there 
is hyperemia of the iris and an aqueous 
flare. In some cases a gelatinous exudate 
can be seen coming from the sector of the 
iris corresponding to the sector of appli- 
cation. 

In two days there is still slight muco- 
purulent discharge and where it sticks to 
the fur this tends to fall out, but the lids 
are not glued together, although they may 
be slightly swollen. The epithelium is be- 
ginning to cover the denuded area by 
sliding from the healthy parts. This can 
be seen in brown- and blue-eyed rabbits 
as the pigmented conjunctiva at the 
limbus slides over the cornea carrying 
the pigment with it (fig. 5, Plate 5). This 
pigment slide begins in about 40 hours 
and continues for three days; that is, un- 
til the epithelium can no longer be stained. 
The new areas of epithelium show be- 
dewing. The substantia propria is more 
edematous in the sector and just beyond, 
but the penetration of fluorescein is not 
quite so rapid. The iritis is subsiding. 

The conjunctiva at and between the 
points of application at the limbus is 
edematous, quite white, and no_ blood 
vessels can be seen in it. There is usually 
a line of hemorrhage at the limbus and 
sometimes above the pale area. The sur- 
rounding conjunctiva is hyperemic. 

In three days the staining area is less, 
and the discharge is clearing up, unless 
the lids have been accidentally touched, 
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when it persists longer. The corneal 
edema has increased slightly, and the mi- 
gration of pigmented epithelium has 
progressed. The edema is mostly of the 
superficial third of the cornea. 

In four days, as a rule, the staining has 
almost or completely disappeared (as in 
the central lesion), and the pigment is 
scattering over a wider area and disap- 
pearing. The edema of the substantia 
propria is less and is confined to the sec- 
tor. In the conjunctiva there is increased 
capillary activity at the margins of the 
pale area, and the limbal loops on either 
side of it are engorged. The eye on the 
whole looks better. 

In five days there is no stain, prac- 
tically no discharge, and the edema is 
much better, although still present in the 
sector just at the limbus. The conjunctiva 
is not hyperemic except just at the lim- 
bus, at the edges of the pale patch where 
the limbal loops are active. The iritis 
has disappeared. 

In six days the eye looks macroscopi- 
cally quite quiet except for a very faint 
haze above. The edema (primary edema) 
has practically disappeared, but the slit- 
lamp shows great activity of the con- 
junctival vessels at the edges of the pale 
area (fig. 6, Plate 5). If the eye is ob- 
served only until this stage it would be 
passed as practically cured, and so far 
the course is that of the pure corneal 
lesion except for the damage to the ves- 
sels at the limbus. 

In nine days, however, a marked change 
for the worse is apparent. The conjunc- 
tival vessels are beginning to invade the 
cornea at the edges of the sector, not only 
superficially, but also at all levels, most 
of them being about one third the way 
through. These invading vessels are ac- 
companied by a considerable increase in 
the edema of the substantia propria (sec- 
ondary edema) which just precedes them 
and spreads through the sector as the ves- 
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sels advance. The rest of the conjunctiva 
is not hyperemic and there is no fresh 
discharge, but the cornea begins to look 
worse. 

In 11 days the invading vessels are well 
established and the secondary edema is 
considerable. The appearance is often 
like the typical “salmon patch” of inter- 
stitial keratitis in man, with the difference 
that although the vessels in the cornea are 
at varying depths they all originate from 
the superficial conjunctival vessels and 
not from scleral branches. The advancing 
capillaries are peculiar and their distri- 
bution characteristic. They grow in as 
fine straight vessels with tapering ends 
which do not yet curve round to make a 
return channel. Close observation with a 
slitlamp magnifying 25 times fails to re- 
veal any movement of the blood in these 
tips, which are packed close with corpus- 
cles. The ends often branch at right 
angles, or right-angled branches occur 
nearer the source of the vessels. The 
blood appears to clot in many of the 
tapering ends; intracorneal hemorrhages 
spread out from them; hemolyzed blood 
can sometimes be seen seeping along the 
corneal fibers. More often the tapering 
ends of the vessels become detached. This 
detachment is usually followed by the 
formation of a channel for a return sup- 
ply at the proximal end. Some of the in- 
vading vessels have bulbous ends and 
assume fantastic shapes, detached points, 
branches, and islands of blood being con- 
stantly formed, disappearing and reap- 
pearing rapidly, the whole pattern vary- 
ing from day to day, always extending 
farther into the cornea, and always ac- 
companied by secondary edema (fig. 7, 
Plate 6). The patterns assumed by these 
invading vessels suggest that they are 
growing unchecked into spaces formed 
by splitting apart by edema of altered 
corneal fibers. Their arrangement is not 
unlike that of the so-called Bowman’s 


canals, an artifact produced by splitting a 
cornea by forcing air into it, which shows 
the same bulbous ends and right-angleq 
branchings. On the other hand, their ar- 
rangement often differs entirely from that 
of blood vessels grown experimentally jn 
the transparent Sandison-Clark cham- 
bers in the rabbit’s ear. The vasculariza- 
tion spreads and increases from the 
eleventh to the thirtieth day or longer, 
The pale area of conjunctiva (which has 
been killed) is invaded by regenerating 
vessels which, in turn, spread to the cor- 
nea, but the first and greatest invasion js 
from the edges of the sector, through the 
uninjured limbus. Most of the vessels lie 
one third the way through the cornea, 
After 30 to 35 days the supply vessels 
begin to narrow, the circulation slows, the 
tapering ends disappear, and the remain- 
ing vessels narrow down and gradually 
become more regular. The edema subsides 
simultaneously. The pigment line which 
is broken at the limbus may partially re- 
form. The pigment scattered on the sur- 
face of the cornea disappears, and the eye 
begins to improve again. As the corneal 
edema subsides the silky appearance men- 
tioned in describing the pure corneal le- 
sion becomes visible throughout the great- 
er part of the sector. 

By about the sixtieth day or less the 
secondary edema has all cleared up, leav- 
ing only the silkiness, which is more or 
less permanent; that is to say, it has dis- 
appeared after more than a year in a few 
rabbits. The hemolyzed blood disappears 
as do many of the vessels. Those remain- 
ing become fine and regular in arrange- 
ment and are often empty. They can be 
made to fill up temporarily by gently 
rubbing the eye through the closed lids. 
Slight changes such as endothelial dis- 
turbance, faint pigment speckling, and 
faint epithelial bedewing may persist for 
three months. Indeed, slight epithelial be- 
dewing and Hassall-Henle bodies on the 
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endothelium may remain almost indefi- 
nitely. Such an eye, however, does not 
seem in danger of relapse. 

(ii). SECTORIAL LESION OF GREATER SE- 
VERITY WITH SLIGHT LID INVOLVEMENT. 
Thirty-nine eyes were observed in this 
group. If nine spots are applied and the 
limbus and conjunctiva slightly more in- 


. jured than in the preceding series, as well 


as possibly a small area of the lid mar- 
gin or the third tid, the course of the 
process is lengthened and various further 
changes occur. These can be classified 
as: (a) increased discharge, (b) recur- 
rent thromboses, (c) formation of blood 
islands, (d) deposition of cholesterin and 
fat, and (e) persistent edema, formation 
of fibrous tissue, and cellular infiltrations. 

(a) and (b). Increased discharge and 
recurrent thromboses. The lesion is at 
first similar to one of moderate severity 
except that the discharge persists longer, 
especially if the third lid has been in- 
jured. The edema of the substantia pro- 
pria, both primary and secondary, involves 
not only the sector of application, but the 
whole cornea, and the newly formed ves- 
sels are more exuberant. The clearing up 
of the primary edema at the end of the 
first week is not so complete. The condi- 
tion begins to clear up at about 60 days 
as before, but instead of steadily sub- 
siding it shows exacerbations about every 
fortnight after that, with fresh ingrowth 
of vessels, increase of edema, and throm- 
boses and intracorneal hemorrhages which 
begin to clear up again and then recur. 
These events may continue for six or 
nine months or more, and then finally 
cease, the vessels narrowing and _ the 
edema subsiding, but probably relapses 
are always possible, since many vessels 
remain in the cornea. 

(c) Blood islands (fig. 8, Plate 5). In 
some lesions similar to those described 
above the intracorneal hemorrhages take 
the form of large blisterlike collections of 


blood, usually in the most superficial lay- 
ers of the substantia propria. The vessels 
of supply constrict and disappear but the 
“blood islands” remain for many months. 
There appears to be no great stimulus for 
their removal, such as exists in connective 
tissues. 

(d) Deposition of cholesterin and fat. 
In some instances of severe vasculariza- 
tion, especjally if there is one large ves- 
sel of supply arborizing freely toward 
the center of the cornea, the regression of 
the vessels at about three to four months 
may be accompanied by the deposition of 
cholesterin crystals, first outside the vessel 
walls and later over the whole area previ- 
ously occupied by them. As the vessels 
retrogress the cholesterin is left behind, 
often in the form of a semilunar glistening 
opacity, with its concavity towards the 
main supply vessel “fiz. 9, Plate 7). Fatty 
degeneration visi. with the slitlamp as 
opaque, flocculent, white masses may fol- 
low the cholesterin and both may be pres- 
ent together. The eye may be fairly quiet 
after six to seven months. If it be 
watched, however, it will be seen to break 
down again in about seven to eight 
months, the cholesterin apparently work- 
ing up to the surface, causing ulceration 
of the epithelium and being cast off with 
loss of substance, so that a small pitted 
scar is left. The fatty degeneration also 
may lead to recurrent secondary ulcera- 
tion. These eyes continually heal and 
break down, each small ulcer staining 
for about four days. In some cases, how- 
ever, the cholesterin is deposited in the 
deeper layers near Descemet’s membrane, 
where it does not cause secondary ulcera- 
tion and remains unchanged; in others 
it disappears without ulceration. 

The lipoid occurs in these forms: 1. 
As exceedingly fine droplets like an emul- 
sion bathing the fibrils of the substantia 
propria. The fibrils themselves appear to 
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pregnation requires to be done to settle this 
point. The droplets are stained with the 
usual fat stains; for example, Scharlach 
R, Sudan II and IV, and Sudan Black. 
They are not doubly refracting in polar- 
ized light. They occur at any level of the 
substantia propria. 

This distribution of lipoid was found 
in a sulphuric-acid burn in a human eye 
which we had the opportunity of examin- 
ing. 

2. As large intracellular globules and 
crystals having the characteristics of es- 
ters and cholesterin. These are: (a) dou- 
ble refraction in polarized light, (b) ap- 
pearance of double “Maltese crosses” in 
polarized light, (c) disappearance of dou- 
ble refraction on heating, (d) reappear- 
ance of double refraction and of crystals 
on cooling, and (e) capacity to be stained 
with the usual fat stains. The cells con- 
taining the crystalline lipoid are macro- 
phages. They appear in and around the 
deposits of emulsified fat, also when no 
emulsion is present. 3. As fine intracellu- 
lar globules of isotropic fat in adventitial 
cells and possibly endothelial cells also of 
blood capillaries in eyes that have, and 
in others that have no actual “lipoid 
scars.” 4. As free cholesterin crystals 
with: (a) a characteristic appearance in 
the slitlamp beam, (b) double refraction 
in polarized light, (c) crystalline struc- 
ture when seen with high microscopic mag- 
nifications ; namely, flat crystals with cor- 
ners “bitten out.” The emulsified lipoid 
and the crystalline lipoid may be quite 
distinct or may be stages of a process re- 
lated in time. Appearances suggest that 
the fine globules are ingested by macro- 
phages and converted by them into choles- 
terin esters, Further work is required to 
settle this point. 

(e) Persistent edema and formation of 
fibrous tissue. When the eye and lids 
have been more severely injured and the 
discharge has been greater and more pro- 


longed, there may be no tendency for the 
edema to clear up (fig. 10, Plate 7). The 
primary edema may merge with the sec- 
ondary edema and the whole cornea may 
become completely waterlogged and enor- 
mously swollen up to 20 times its normal 
thickness. This may persist, with repeated 
thromboses and exuberant vasculariza- 
tion for months. Large blisterlike collec- 
tions of fluid form among the superficial 
fibers of the substantia proporia and oc- 
casionally though not often between the 
epithelium and Bowman’s membrane. The 
surface becomes irregular, corrugated, 
and thrown up into ridges and circular 
blebs. In these the corneal structure is 
entirely replaced by very vascular fibrous 
tissue which may invade the larger part 
of the cornea. These edematous, thick- 
ened, fibrous corneas never clear and 
show a great tendency to secondary ulcer- 
ation and to surface keratinization. Large 
superficial ulcers may occur after about 
seven months (fig. 11, Plate 8). They 
may take a week cr longer to heal and 
then break down again. They are much 
larger and more persistent than the small 
ulcers associated with cholesterin noted 
above. Some of these corneas have been 
observed for 9 or 10 months and show 
no tendency to stabilize or resolve. 

In some cases the blisters and blebs 
become filled with pus and indeed in all 
these severely injured eyes there is per- 
sistent discharge. How great a part in- 
fection plays in keeping up the edema is 
not yet clear, but it seems likely to be of 
more importance in cases where the lids 
are injured severely as well as the cornea 
and limbus. 


(3) SEVERE LESION OF THE WHOLE EYE 
AND LIDS 
Fifteen eyes were used in this group. 
If a large measured drop (approximately 
0.0005 c.c.) be placed on the cornea and 
the eye allowed to close, a generalized 


> 
> 
| 
lk 


AMERICAN JOURNAL OF OPHTHALMOLOGY VOLUME XXVI PLATE} 


Figs. 9 and 10 (Mann and Pullinger). Fig. 9. Deposition of cholesterin scars 
and recurrent ulceration. A, Semicircular cholesterin deposit round arborizing 
vessel. B, Circinate cholesterin scar. C, Recurrent ulcers. The black spots repre- 
sent staining areas. D, Empty vessel surrounded by cholesterin crystals, and 
other detached ends or vessels partly empty. E, Disappearance of many of these. 
F, Position of cholesterin in C at edge of ulcer seen in narrow beam. 


Fig. 10. Appearance of cornea of badly injured eye. A, Section (narrow beam) through the blister- 
like protuberance at A. This shows fibrils in a jelly-like matrix filled with minute bright spots, the 
blood vessels (black) running deep to this. B, A broader beam section through B, showing forma- 
tion of fibrous tissue with blood vessels running among the new fibrils. C, Section (narrow beam) 
through the bleb at C. The fluid is in spaces in the superficial layers of the stroma and not truly 
subepithelial. There is granulation tissue in the angles, invading the bleb, which will in time become 
completely converted into solid vascular connective tissue. 
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lesion of great severity is produced, The 
reaction is too great to study the early 
stages in detail. For the first 9 days the 
eyelids and ocular and palpebral con- 
junctiva are so swollen and edematous 
that it is impossible to see the cornea. 
There is copious discharge which glues the 
lids together and mats the fur and causes 
it to fall out over a wide area around the 
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ing rise to a descemetocele which eventu- 
ally ruptures, with collapse of the eye, 
infection, panophihalmitis, and finally 
phthisis bulbi, with a shrunken globe, de- 
formed lids, and chronic discharge. 


COMMENT 


These possibilities can be tabulated (see 
table 1). They correspond very closely, 


TABLE 1 
COURSE OF MUSTARD-GAS LESIONS OF RABBIT CORNEA COMPILED FROM OBSERVATIONS ON 138 EYES 


APPLICATION OF MUSTARD GAS 


Punctate staining and hyperemia of iris in 6} minutes 


Staining over a wider area and destruction of epithelium and endothelium 
and edema of substantia propria beginning in 24 hours 


Healing of epithelium by sliding 4 to 5 days 


Subsidence of pri- 
mary edema of 
stroma in 7 to 10 
days 


Subsidence of be- 
dewing and endo- 
thelial change. 
Appearance of 
silkiness in 14 days 


Healed corneal le- 
sion. Will not re- 
lapse. Silky change 
persists for many 
months 


Vascularization 
from conjunctiva 
into edematous 
stroma in 5 to 14 
days 


Appearance of sec- 
condary edema. 
Thromboses and 
extension of badly 
formed vessels in 
1 to 4 months 


Subsidence in 1 to 
4 months. Disap- 


Recurrent 
thromboses 
continuing 6 to 9 
months 


Subsidence but 
potential recur- 
rence. 


Secondary ulcera- 
tion from choles- 
terin and fatty de- 
generation in 7 to 8 
months 

or from persistent 
edema and fibrous 


Complete destruc- 
tion of stroma. 
Perforation in 3 
months 


Phthisis bulbi 


pearance of all but 
main vessels and 
silkiness. Probably 
will not relapse 


Blood islands 


tissue 


eye. As the swelling decreases and it be- 
comes possible to see the eye, the lids be- 
come notched or “ruffled” and everted so 
that the lower lid especially is not proper- 
ly in contact with the globe and is con- 
stantly covered with discharge. 

The corneas are richly vascularized and 
excessively edematous. Necrosis of the 
cornea may be so extensive that in two- 
and-a-half to three months the substantia 
propria will appear to deliquesce and 
disappear over a large or small area, giv- 


although much condensed in time, with 
the lesions seen in man, including the “de- 
layed keratitis” still affecting men ex- 
posed to mustard gas in the last war. 
Edema, persistent epithelial bedewing, 
nebulae and silkiness, vascularization, re- 
current thromboses and _intracorneal 
hemorrhages, curiously shaped vessels, 
blood islands, cholesterin, fat, recurrent 
ulceration, perforation, and phthisis bulbi 
have all been observed in man, so that 
there seems good ground for supposing 
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Figs. 11 to 17 (Mann and Pullinger). Fig. 11. Two eyes of rabbit 
with recurrent ulceration from persistent edema and fibrous-tissue for- 
mation. The areas surrounded by the dotted lines stain with fluorescein. 


Fig. 12 Fig. 13 Fig. 14 Fig. 15 


Fig. 12. Appearance of cornea in case 4 (Group 3) in the narrow beam of the slitlamp at 
one week. The epithelial surface and edema of the substantia propria are to the right, the 
endothelial irregularity to the left. 

Fig. 13. Appearance of cornea in case 4 (Group 3) in the narrow beam of the slitlamp at 
three weeks, showing shiny dots in the substantia propria (cf. fig. 12). 

Fig. 14. Appearance of superficial dappling in case 4 (Group 3) seen in broad beam at 5% 
weeks, 

Fig. 15. Case 4 (Group 3) seen in narrow beam at 54 weeks. 


a b 
Fig. 17. Shiny 
Fig. 16. The mildest Group-3 case. Appear- dots and lines in 
ance of dappling and endothelial change seen the substantia pro- 
in a, the broad beam, and b, the narrow beam pria many years 


of the slitlamp, 23 years after the injury. after exposure. 
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that the experimental lesion in rabbits 
produced by droplets is comparable to the 
effect of fairly severe exposure to vapor 
in man. 

The majority of these pathologic 
changes may be induced by agents other 
than mustard gas. The most characteristic 
signs are the blood islands and the pe- 
culiar varicosities seen after subsidence 
of the acute stage, also the ulceration of 
the superficial cholesterin deposits in the 
absence of fat. So far these signs have 
not been induced in rabbits by any other 
means, nor observed in man in conditions 
other than mustard-gas_ keratitis. The 
diagnosis rests on a combination of the 
nonspecific lesions with the typical vascu- 
lar and degenerative changes in a definite 
time relationship and at a definite ana- 
tomical site. The lesions in man are de- 
scribed in the next section. 

In conclusion we wish to thank Air 
Commodore P. C. Livingston, Flight 
Lieutenant H. M. Walker, and Messrs. 
Glaxo for their collaboration in handing 
over to us their collection of rabbits for a 
study of the late lesion in their series as 
well as our own. 


PART II 
STUDY OF THE CLINICAL PATHOLOGY OF 
MUSTARD-GAS INJURIES TO THE EYES 
IN MAN AND ITS CORRELATION 
WITH THAT SEEN IN RABBITS 
IpA MANN, F.R.C.S. 

A sufficient number of cases of mus- 
tard-gas injuries to the eye in man were 
available for the correlation of the 
changes with those in the rabbit. Allow- 
ing for slight anatomic differences which 
modify the appearance somewhat in rab- 
bits, the similarity is remarkably close. 

I am deeply indebted to Drs. MacLaren- 
Ferrie and Chiesman for their valuable 
help and close codperation in collecting 
and observing the recent cases, to the late 
Mr. Bernard Chavasse for allowing me 


access to his cases, and to Mr. T. J. Phil- 
lips for permission to use his cases and 
detailed unpublished work, on the late 
stages of the lesion, which has been neces- 
sary to complete the picture. 

Although observations on the recent- 
accident cases are still continuing and cer- 
tain gaps exist in the human series, it is 
possible to say that: 

(1) The pathologic process is similar 
in man and the rabbit, the time relation- 
ships of the various stages being com- 
parable, taking the accepted standard that 
a rabbit’s life is one tenth that of a man 
and its reactions therefore 10 times as 
fast. 

(2) The reaction (acquired sensitivity 
apart) in man as in the rabbit is depend- 
ent on the size of the dose and the ana- 
tomic situation. 

(3) The explanation of the “late kera- 
titis’” seen in man up to 20 years after 
exposure has been attained by observation 
of the lesion in rabbits. 

The human cases can be divided into 
five groups depending on the severity of 
the lesion. 


Group J, EXTREMELY MILD CASES. CoN- 
JUNCTIVA ALONE AFFECTED 


Ten cases fell into this group. The 
patients were examined at varying times 
after the accident from nine days to two 
years. Most of them were wearing either 
eye shields, chemical goggles, or respira- 
tor at the time of the accident, which in 
some cases was a direct splash, in others 
exposure to vapor. The amount of protec- 
tion afforded even by the Army eye shield 
appears to be considerable. 

Three of the patients were unaware 
that they had been exposed until the onset 
of symptoms. The usual history, how- 
ever, was that the eyes became slightly 
bloodshot and the lids slightly swollen a 
few hours (usually not more than six 
hours) after known exposure. Complaint 
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was made of a feeling of irritation, but 
there was very little mention of photo- 
phobia, and the eyes were never closed. 
The feeling of soreness lasted usually four 
to seven days, but the patient did not stop 
working. In some cases the irritation was 
said to have lasted some weeks, but 
nothing could be seen to account for it. 

In none of the cases examined in this 
group was there any corneal abnormality 
due to mustard gas. 

The earliest case seen was at five days. 
The patient had also had an erythema of 
the neck which was still just visible. The 
eyes showed hyperemia of the conjunc 
tivas but no hemorrhages nor anatomic 
disturbance of vessels. This was all that 
was ever seen in cases in this group. 

Two of the cases are instructive. In 
both there was a history of a splash and 
in each case the eye was washed out very 
efficiently and copiously (in one for 20 
minutes) within less than a minute. One 
patient used bicarbonate-of-soda lotion 
first and then tap water, the other tap 
water only. In one case the fingers of the 
man who washed out the eye were burnt 
as were the patient’s lids. In both the lids 
were very swollen and the eye closed the 
next day, suggesting a severe lesion, but 
when the eyes could be opened, in four 
days, it was found that in both the cornea 
had escaped completely, although there 
was intense conjunctival hyperemia. On 
the thirteenth day, in one patient, the skin 
of the lids showed hard dry sloughs, but 
the eye was open and the cornea absolutely 
normal, in spite of the fact that the lower 
fornix and lower half of the ocular con- 
junctiva were intensely hyperemic, making 
it certain that some mustard (either vapor 
or liquid ) had actually entered the eye. The 
other case had occurred two years pre- 
viously and at present the cornea shows 
no scarring and there is no disturbance 
of the limbal blood vessels. In this case 
also the eyes were closed for four days 


and the patient was off work for three 
weeks. 


Group 2. cases. 
HYPEREMIC AND CORNEAL EPITHELIUM 
INJURED 


Nine cases fell into this group. The 
earliest seen was three days after the in- 
jury, which was caused by vapor. The 
first thing noticed was a feeling of sore- 
ness in the eyes and throat on waking in 
the night nine hours after exposure. The 
left eye was slightly worse than the right. 
The voice was hoarse. The eyes could be 
opened but there was photophobia and 
lacrimation (which were still present at 
examination). The conjunctivas were hy- 
peremic and the corneal epithelium in the 
palpebral aperture was edematous (epi- 
thelial bedewing), faintly gray, and slight- 
ly hazy. In the left eye a few minute 
punctate staining areas could be seen in 
the edematous area. (In one case this was 
still visible at nine days.) In the right eye 
a few fine, shining lines could be seen 
in the center of Descemet’s endothelium 
and the outer side of the iris was hyper- 
emic. This seemed to show that there was 
some penetration deep to the epithelium, 
but there was no edema of the substantia 
propria and the condition cleared up com- 
pletely in both eyes. Three months later 
both corneas were normal, with slight 
conjunctival hyperemia. The triangular 
white patches of conjunctiva often de- 
scribed at the limbus are not seen in either 
group 1 or 2. They occur only in more 
severe lesions. The lesion in this patient 
resembles very mild epithelial damage in 
the rabbit. 

The epithelial bedewing subsides, but 
before complete restoration to normal 
there is a stage at which a linear group 
of isolated shining dots (single hydropic 
epithelial cells) can be seen with the slit- 
lamp in the line of the palpebral aperture. 
In mild cases this is all that may be seen 


by the fourth day. In slightly more severe 
cases they may remain visible for from 
four to six weeks. These may be present 
even in patients who have not made much 
complaint. In one case in which the eyes 
were completely closed for one day the 
patient was able to return to work in 48 
hours (though the lids were sore for 
three days more), but hydropic cells were 
present in fairly large numbers for three 
weeks and could just be detected for six 
weeks. 

One patient in this group was unable 
to open the eyes for four to five days, 
one for one day, while the rest stated that 
though the lids were swollen the eyes 
could just be opened. 


Group 3. SEVERE CASES. CORNEAL EPI- 
THELIUM AND SUBSTANTIA PROPRIA 
EDEMATOUS. INVOLVEMENT OF CON- 
JUNCTIVAL VESSELS, ESPECIALLY THE 
LIMBAL SUPPLY 


Four cases fell into this group, of vary- 
ing degrees of severity. In these cases and 
in those of group 4 we begin to be able 
to draw a definite parallel between the 
lesion in man and in rabbits, since in none 
of the rabbits was the lesion slight enough 
to produce group-1 alone and seldom 
group-2 changes. 

The first patient had had fairly severe 
exposure to vapor in the laboratory, hav- 
ing worked unprotected in it for some 
hours as he had a cold and could not smell 
it. He noticed irritation that night and by 
7:30 a.m. was sure he had been burned. 
He was admitted to the hospital by 2:00 
p.m. in very acute pain, with the lids 
swollen, eyes closed, chest affected, hoarse 
voice, and burns on hands and arms. 
Phenolaine was dropped into the eyes 
with no effect. He was then given atropine 
and cocaine and experienced considerable 
relief. The lower parts of both corneas 
were hazy and swollen. There was definite 
edema of the substantia propria. In 
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the left eye there were subconjunctival 
hemorrhages at the limbus below and an 
avascular white necrotic patch in the con- 
junctiva near the limbus somewhat like 
the triangular white areas at the limbus 
described in acute cases in the last war. 
This condition was still present at the end 
of a week, when I saw him first, but the 
edema (primary edema) of the substantia 
propria was subsiding fairly rapidly. 

The second case was similar and not 
so severe, although the chest was also 
affected. I did not see the patient till three 
weeks after the accident, when the right 
eye showed epithelial bedewing only. The 
left eye (frontispiece, 1) showed a small 
patch of hyperemia on the palpebral con- 
junctiva of the upper lid, a slight corneal 
haze in the palpebral aperture, and at the 
inner canthus a pale triangular area in the 
limbal conjunctiva. Three months later 
the corneas were normal, the granulating 
area on the lid showed as a healed but 
intensely red spot, and in the pale area 
against the limbus the limbal loops were 
absent and the vessels beside it slightly 
hyperemic. There were no symptoms. 

The third case was seen 18 months 
after the injury. There were no symp- 
toms. The corneas were normal, but in 
both eyes there were faint, pale, triangu- 
lar areas at the limbus (their apices point- 
ing to the inner and outer canthi) in 
which the limbal capillaries were absent 
and their place taken by a sparse and ir- 
regular arrangement of larger vessels. 
This appearance, is sometimes called 
“marbling.” 

The fourth case, which was first seen 
a week after the injury, has been watched. 
for over three months and promises to be 
the most severe and also the most instruc- 
tive, since the period for which we have 
no accurate records even from the last 
war is that from three or four months to 
five or six years after injury. 

This man was opening a cock and got 
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a spray of liquid mustard over his face. 
He was wearing celluloid eye shields. He 
received first-aid treatment within 10 
minutes, consisting of washing his skin 
and eyes with bicarbonate-of-soda lotion 
(no copious irrigation of the eyes was 
given) immediately after which liquid 
paraffin was dropped into the eyes. In five 
hours the eyes and lids began to burn. 
Three hours after this, at eight hours, he 
was admitted to the hospital, with both lids 
extremely swollen and the eyes quite 
closed. The conjunctivas were edematous 
and the left was even then obviously worse 
than the right. In three days the lids could 
just be opened, but the sight was misty 
in both eyes, according to the patient. 
There was no blistering of the lids and 
no purulent discharge, only clear tears. 
Cocaine, 2-percent, was given whenever 
pain became excessive and gave great 
relief. It did not appear to have any harm- 
ful action. The right eye improved more 
quickly than the left. 

I saw the patient on the eighth day. 

The right eye was open, although the 
lids were swollen and the conjunctiva 
hyperemic. There was no stain. There 
was diffuse epithelial bedewing across the 
lower part of the cornea, with scattered 
minute white dots, probably single, hy- 
dropic, epithelial cells. The limbal blood 
vessels were engorged, especially below. 
The endothelium was normal. This lesion 
belongs to group 2, and when seen at three 
weeks was still hyperemic. At six weeks 
it was completely normal again. 

The left eye on the eighth day was ex- 
tremely hyperemic and the conjunctiva in 
the palpebral aperture and also to a slight- 
er extent in the fornices was edematous, 
gelatinous looking, and slightly raised up, 
so that it formed a rim round the cornea, 
which appeared depressed below its level. 
The vessels were violently congested and 
toward the outer canthus showed some 
irregularity of caliber. There was punc- 


tate staining of the cornea, which was 
grayish and hazy especially in its central 
and lower part, presenting the character. 
istic peau d’orange appearance of the 
early severe lesion in man. The corneal 
epithelium was edematous, the underlying 
substantia propria showed an_ altered, 
more shiny, and brighter zone in its an- 
terior one third (early edema), with en- 
dothelial disturbance and ruckling of 
Descemet’s membrane (fig. 12, Plate 8), 
As the iris was brown, hyperemia could 
not be made out. At the limbus, on either 
side, in the palpebral aperture were sey- 
eral somewhat circular opaque whitish 
patches, looking a little like small ulcers 
or sloughs but not staining with fluores- 
cein. They occupied the position of the 
triangular patches usually described but 
were different in shape and extended on to 
the cornea. They probably correspond to 
the pale area at the limbus in the sector 
of application in the rabbit experiment. 
Their appearance thus suggested those 
seen in rabbits, with a lesion involving 
corneoscleral junction and lids, at 24 
hours. This is to be expected if 10 days 
for a man is roughly equivalent to one day 
for a rabbit. 

I next saw the patient at three weeks. 
He was unable to work. The right eye had 
recovered except for hyperemia, but he 
stated that the left had at first improved 
greatly (probably corresponding to the 
healing of the epithelium and subsidence 
of primary edema) and five days before 
had relapsed; he now wanted to keep it 
shut as there was a feeling of a foreign 
body all the time, especially under the 
upper lid. 

The conjunctiva was not so swollen but 
conspicuous changes had occurred in it 
(Plate 9, fig. 2). The opaque areas in the 
limbal region were not present as areas 
of disturbance and partial destruction of 
the limbal capillaries. Above and below 
them were large subconjunctival hemor- 
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rhages and amongst these were many di- 
lated vessels with thromboses. 

The cornea was clearer but was covered 
with a very large number of minute whit- 
ish specks, probably closely set hydropic 
cells (many of them shiny and whiter 
than in the milder cases). In the lower 
part of the cornea there was edema of the 
substantia propria, with engorgement of 
the limbal blood vessels. With the slit- 
lamp it could be seen that the texture of 
the substantia propria was altered in its 
superficial layers (fig. 13, Plate 8). On 
everting the upper lid an oval patch could 
be seen on the tarsal plate, white, opaque, 
with no visible blood vessels and resem- 
bling an infarct. A similar patch was pres- 
ent at the limbus on the inner side. Both 
were surrounded by engorged vessels. 
They were similar to conjunctival and lid 
lesions in rabbits. 

I next saw the patient at five-and-a-half 
weeks. He was unable to work and still 
had the feeling of a foreign body under 
the upper lid in the region of the necrotic 
patch, which remained dead white. The 
white patch on the ocular conjunctiva was 
surrounded by hemorrhages and extended 
on to the palpebral conjunctiva below 
(Plate 9, fig. 3). The cornea was much 
clearer. The edema of the substantia 
propria had subsided, although there was 
still bedewing of the epithelium. The 
stroma showed an altered texture, best 
described as a faint dappling, in its super- 
ficial layers (figs. 14 and 15, Plate 8). 

This eye appears to be in the condition 
of a rabbit at four to five days, when the 
primary edema is subsiding, the throm- 
boses and hemorrhages are still present at 
the limbus, no vessels having yet grown in, 
and the eye is rapidly becoming quiet. The 
dappled appearance in man seems to cor- 
respond with the silky change in rabbits. 
The difference is probably due to ana- 
tomic differences in arrangement of cells 
and fibrils. 
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At eight weeks the patient was back at 
work, and felt much better. The white 
patch under the upper lid was smaller and 
was partially vascularized. Although the 
man complained of very little, the eye ap- 
peared rather worse. Intense engorge- 
ment of the ocular conjunctiva was mani- 
fest around and in the previously seen 
white patch below and also to the inner 
side. There was a reappearance of the 
corneal edema below and the limbal blood 
vessels on either side of the necrotic area 
were beginning to invade the cornea. 
There were thromboses at their growing 
tips and intracorneal hemorrhages in the 
superficial layers of the substantia propria 
(Plate 9, fig. 4). The secondary edema 
and vascularization were beginning, and 
the condition corresponded to that in the 
rabbit at five to seven days. The patient 
was next seen seven months after the 
injury. He stated that he had recovered 
and worked until two weeks previously. 
At that time the feeling of a “lump under 
the lid” returned. He was off work. He 
showed minute hemorrhages around the 
necrotic patch under the upper lid. The 
necrotic patch was completely revascu- 
larized and contained globules suggestive 
of fat. There was also some granulation 
tissue around it. The cornea was still be- 
dewed, and in the area of limbal involve- 
ment there were some new hemorrhages 
from the extending capillary loops in the 
cornea and also deep in the conjunctiva 
(Plate 9, fig. 4). This case therefore 
would appear to be in the stage of recur- 
rent hemorrhages and probable throm- 
bosis which begins in the rabbit after the 
first month. This history brings out very 
well the extreme slowness of the changes 
in man and the likelihood of mistaking a 
clinical cure for a true cure since a good 
deal of the process in the more serious 
lesions is practically symptomless. 

Cases such as this in which vasculariza- 
tion and secondary edema occur may sub- 
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side and give rise to no further symptoms 
(cf. the subsidence in rabbits after one 
to four months). Three such cases from 
the last war were examined and although 
the men considered that their eyes had 
recovered completely they all showed typi- 
cal changes, 

The one with the mildest case seen was 
gassed in 1917 and recovered after six 
months. One eye remained symptomless, 
but the other has had severe ulceration 
following an injury with sand in 1934. 
The uninjured eye showed destruction 
of limbal loops and a few varicosities of 
the conjunctival vessels in the palpebral 
aperture. The cornea showed epithelial 
bedewing, a faint dappling in the super- 
ficial layers of the substantia propria, 
and a disturbance of the endothelium 
(figs. 16a and b, Plate 8). 

Two other cases of greater severity but 
also symptomless were seen. They both 
showed destruction of limbal capillaries 
in the white triangular area, varicosities 
of conjunctival vessels, epithelial bedew- 
ing, shiny dots and lines in the substantia 
propria (fig. 17, Plate 8), and also a 
peculiar appearance, not often seen in rab- 
bits. This is usually referred to clinically 
as “black lines” or “tubes.” It is an ap- 
pearance of branching clefts or spaces 
running through the substantia propria 
at all depths and more or less perpendicu- 
lar to the surface. It does not alter the 
transparency of the cornea but definitely 
indicates a deep penetration by mustard 
gas in the past. It affects only the part of 
the cornea exposed and not necessarily all 
of that. It is not present in every case 
and it is probable that more than one kind 
of “black line” exists, determined by the 
anatomic basis and position of the change. 
Further work is needed on this point. It 
is not diagnostic but may occur in other 
degenerations. These cases correspond to 
the healed rabbits with silkiness and the 
remains of vessels of peculiar shape; 
examined at nine months. 


Group 4. VERY SEVERE CASES SHOw1y¢ 
LATE SECONDARY ULCERATION (go. 
CALLED DELAYED KERATITIS ) 


Since we know that the lesion in rab. 
bits continues to show changes for at least 
nine months or a year and that in the 
severe cases secondary ulceration (from 
cholesterin deposition and fatty degenera- 
tion or persistent edema) may begin in 
eight to nine months, we should expect to 
find ulceration in man in about 8 to 10 
years when the slow degenerative changes 
will have reached the requisite stage. The 
interim period is symptomless, since there 
is no loss of epithelium and the changes 
are confined to the substantia propria of 
the scarred areas. There is decreasing 
vascularization as the vessels recede, leay- 
ing behind them the deposit of cholesterin, 
so that clinically the eye appears to be get- 
ting better all the time. A study has been 
made of 39 cases and case histories of 
patients at present attending Moorfields 
Eye Hospital or the Ministry of Pensions 
for delayed war-gas keratitis, and this, 
together with Mr. T. J. Phillips’s ex- 
amination of 70 cases and my own obser- 
vations on the course of the recurrent 
attacks, completes the picture. Plate 9, 
figures 5 and 6, shows a typical case. 


TYPICAL CASE OF DELAYED KERATITIS 


A patient, aged 50 years, was examined. 
He gave a history of exposure to gas 
from a gas-shell barrage in July, 1917. 
He put on his gas mask, left the lorry he 
was driving, and went into a dugout for 
some hours. He was in the hospital in 
France for a month and in England for six 
months, during the whole of which time 
his eyes were kept bandaged. He had 
burns on the face, and his chest was af- 
fected. His eyes gradually recovered ex- 
cept for slight dislike of strong light, but 
his chest has given trouble ever since. 

In 1927 he attended an eye hospital for 
corneal ulceration, especially in the right 
eye. The individual ulcers healed quickly, 
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often in a few days, but the irregularity 
of the surface of the cornea increased 
after each attack (cf. depressed area in 
rabbit’s eye where cholesterin has been 
cast off, fig. 9, Plate 7), as there seems 
to be actual loss of substance when the 
degenerated area ulcerates. His sight, 
therefore, steadily deteriorated, and in 
1931 he was awarded a pension for his 
eyes. The recurrent ulceration continued, 
and this year he was seen by Mr. Phillips 
and fitted with Dallos contact lenses. His 
visual acuity is R.E. 6/36, L.E. 6/9 not 
improved by spectacles. With contact 
lenses, which are well tolerated, his vision 
is improved to R.E. 6/6 partly, L.E. 6/5, 
and so far he has had no recurrence of 
ulceration. He shows in the right eye 
(which has had most ulcers) cholesterin 
crystals, fatty degeneration, silkiness 
(seen partly as dappling and partly as 
fine short lines, slightly different in tex- 
ture from that in the rabbit, and probably 
depending on the slightly different shape 
and size of the cells and fibers in man), 
and irregular vessels in process of dis- 
appearing together with deposition of 
cholesterin (cf. rabbit, eight months or 
more). In the left eye there is less choles- 
terin, gray and black lines, and alteration 
of the substantia propria. 

The astonishing improvement in visual 
acuity with contact lenses which he shows 
is seen in all cases and is due to the sub- 
stitution of the smooth glass for the ir- 
regular and uneven corneal surface as the 
main refracting interface. The good toler- 
ance of all delayed gas-keratitis cases 
for individually fitted contact lenses is 
associated with a certain amount of cor- 
neal anesthesia from previous destruction 
of nerve fibers and the effect of the lenses 
in preventing recurrent ulceration is 
probably explained by the protection of 
the partially insensitive cornea from mul- 
tiple minute injuries. The same beneficial 
effect is seen from a tarsorrhaphy, but 
the contact lens has these great advan- 
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tages, that it is permanent, transparent, 
and improves visual acuity. 

All the cases of delayed ulceration 
(which should not, in my opinion, be 
called keratitis as it is not an inflamma- 
tion but a degenerative ulceration) show 
these changes. The typical picture is of 
an eye in which the upper part of the 
cornea and the limbal loops are normal 
(fig. 18, Plate 10*). Across the center and 
lower part runs a band of opacity stretch- 
ing between the white areas on the con- 
junctiva in which the limbal loops are 
absent and the few vessels there are, are 
badly formed. The scar shows great ir- 
regularity of surface. At its edges and in 
its base are cholesterin crystals. It is vas- 
cularized by peculiarly contorted and 
varicose vessels which enter through the 
normal limbus above and below the worst 
scars (figs. 19A and B, Plate 10). There 
may be narrow constrictions, blood is- 
lands, intracorneal hemorrhages, and 
thromboses. The scar shows, in addition 
to the cholesterin, white flocculent masses 
of fatty degeneration, patches of a fibrillar 
silky texture, and black and gray lines 
of a peculiar distribution. All these 
changes, except the black lines, have been 
reproduced in rabbits. The pathology, 
therefore, appears as a slow degenerative 
process. It is initiated by direct chemical 
action which produces injury and intense 
edema. These two factors combined allow 
invasion of the cornea by newly formed 
blood vessels that are extremely abnormal 
in form. They are derived from both nor- 
mal and injured conjunctival vessels. As 
the corneal vessels slowly retrogress in 
the course of years, blood may be left in 
the substantia propria. Vascular regres- 
sion is followed by cholesterin and fatty 
degeneration which are responsible, alone 
or combined, for the “delayed keratitis” 
(see table 2). Although there is said to 
be a completely quiescent interval of 6 to 
16 years, the eyes show definite diagnostic 


~ * See reverse side of frontispiece. 
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signs the whole time, and are merely 


symptomless. 


Group 5. 


EXTREMELY SEVERE CASES 


SHOWING CORNEAL PERFORATION 


These. cases are very rare in man. I 


Very mild cases 


Lids not closed. 
Conjunctiva 
hyperemic. 
Cornea normal 
in 24 hours 


Clears up with- 
in a week 


burning sensation for a short time byt 
could open his eyes at once and could 
see for about 10 hours afterward. Intense 
discomfort and much swelling of the lids 
then,came on, and he was unable to open 
his eyes for 10 weeks. When the lids 


TABLE 2 
COURSE OF MUSTARD-GAS LESIONS IN MAN, COMPILED FROM OBSERVATIONS ON 65 CASES 


Exposure to mustard gas—no immediate sensation 


Mild cases 


Injury to epi- 
thelium. Punc- 
tate staining. 
Hyperemia. 
Edema of lids 
and epithelium. 
Eyes partially 
closed, 3 to 4 
days 


Clears up in 4 
days to. six 
weeks 


Healed corneal 
lesion. Will not 
relapse 


Burning sensation 
Hyperemia and lacrimation in 2 to 6 hours 


Severe cases , 


Hyperemia of 
conjunctiva. 
Edema of epi- 
thelium and 
substantia pro- 
pria. Damage 
to limbal blood 
supply. Edema 
of lids, and 
eyes closed at 8 
hours 


Eyes open at 5 
days 


Subsidence of 
primary edema 
and beginning 
subconjunctival 
hemorrhages 3 
to 5 weeks 


Vascularization 
and secondary 
edema—8 


Very 


Severe Cases 


| 
Eyes closed for 
7 weeks 


Persistence of 
edema 


Increased and 
repeated vas- 
cularization. 2 
months to 1 
year 


weeks or more 


Subsidence with 


Cholesterin 


Perforation 


vascular scar. and fatty de- 
Subsidence. Unsafe. May generation Phthisis bulbi 
Probably preak down 1 
not relapse to 6 years Recurrent ulcer- 


have seen only one that is undoubted and 
have heard of two others. The patient I 
examined is now 55 years of age. He 
stated that he was in a “pill box” in 1917 
and a gas shell entered it and exploded 
within 6 feet of him, splashing him with 
the contained liquid mustard. He felt a 
splash in his face and eyes. He had a 


ation 6 to 20 
years 


opened he could at first see practically 
nothing, but in the following nine months 
his sight improved so that he was able to 
read with glasses. He worked as a gar- 
dener but had frequent attacks of discom- 
fort and burning. For the last 15 years 
he has had severe attacks of ulceration 
and a perforation occurred in the left eye. 
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At the present time the right eye shows 
a typical cholesterin scarring that is more 
severe than usual as the whole cornea is 
involved and not only the exposed por- 
tion. The left eye, however, shows a 
perforation that has healed with inclusion 
of iris. This is above the center of the 
pupil, is small, almost circular, and re- 
sembles those seen in rabbits except that 
it has healed, while in the rabbits com- 
plete phthisis bulbi usually resulted. The 
whole of the rest of the cornea is scarred, 
vascular, and irregular. This patient can- 
not tolerate contact lenses although they 
improve his visual acuity from counting 
fingers to 5/60 in his better eye. 

This case completes the series and cor- 
responds with the rabbits in group 3. It 
is probable that only a direct splash in 
man would cause perforation, although, 
as has been seen, prolonged exposure to 
vapor will produce nearly as severe a 
lesion, the difference between the effects 
of vapor and the effects of a splash of 
liquid being merely one of degree and 
situation. It is thus apparent that the dif- 
ference between the effects of vapor and 
the effects of a splash of liquid mustard 
gas is merely one of degree and situation. 

All stages linking the two have been 
seen and of the severe but symptomless 
cases described in group 3 (page 1271) 
one was due to prolonged exposure to 
vapor in France in the last war and the 
other to a splash in a laboratory. Today 
it is not possible to say which lesion is due 
to the splash and which to vapor. The 
vapor burn is, if anything, the worse of 
the two. 

Twenty of the patients with very severe 
cases from the last war were questioned 
as to circumstances and length of time in 
hospital. Fifteen out of 20 were confined 
in an enclosed space for some hours in 
vapor (dugout, trench, cellar, and so 


forth) ; 8 stated that it was not raining at 
the time, and some gave their opinion 
that gas was not troublesome during rain. 
Three were not wearing a gas mask. One 
wore it all the time but was several hours 
in vapor. Ten only wore the mask part 
of the time. All of them were seriously 
ill, vomited, and several were unconscious 
soon after. The average stay in the hos- 
pital was six months and the average 
time the eyes were closed was seven 
weeks. Many stated that their eyes were 
kept bandaged and this may have length- 
ened the time. It is probably better not 
to bandage. 


CONCLUSIONS 


1. The clinical pathology of the lesion 
involving the limbus is similar in man and 
the rabbit (see tables 1 and 2). 

2. The reaction in man and the rabbit 
is dependent on the size of the dose and 
the anatomic situation. The effects of 
vapor and liquid are different only when 
the actual amount of mustard gas which 
soaks into the tissues is different; that is, 
the difference is quantitative only. 

3. The late keratitis in man is seen as 
a degenerative ulceration depending on 
the initial damage sustained by the limbus 
and cornea, and not on any continued ac- 
tion of mustard gas or any of its break- 
down products. 

4. From 3 it follows that in the present 
state of our knowledge prophylaxis is 
likely to be much more important than 
treatment. It is ‘very difficult to assess 
the value of treatment in man, since the 
dose of mustard gas received can never 
be known, and no two cases will be com- 
parable. Two eyes of the same patient 
may be comparable although by no means 
always, even when the lesions are due to 
vapor. 


A limited number of reprints of this article may be obtained at cost. Apply to The 
Ophthalmic Publishing Company, 837 Carew Tower, Cincinnati 2, Ohio. 
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ORAL USE OF PROPHYLACTIC SULFADIAZINE FOR 
CATARACT EXTRACTIONS* 


Jack S. Guyton, M.D., AnD ALan C. Woops, M.D. 


Sulfonamide therapy, both systemic 
and local, has been widely used as prophy- 
laxis against infection following various 
traumatic injuries and before surgical 
procedures where a strictly aseptic op- 
erative field cannot be obtained. The 
value of such prophylactic sulfonamide 
therapy is well established. This present 
study was undertaken to determine if the 
systemic use of sulfadiazine immediately 
prior to cataract extraction and main- 
tained for the first week subsequent to op- 
eration would be of value in controlling 
postoperative ocular infection. Prophylac- 
tic sulfadiazine was used in a test series 
of 312 extractions. 

As controls to determine the incidence 
of infection following cataract extraction, 
two series of cases were available. The 
first series consisted of 159 extractions 
performed with a technique exactly simi- 
lar to that employed in the test series. The 
second series consisted of 642 extractions 
performed in the Wilmer Institute be- 
tween 1926 and 1938. In this series both 
the preoperative clean-up and the opera- 
tive technique varied over those years, 
in the later years approaching the tech- 
nique used in the test and first control 
series. A comparison of these series re- 
flects the value of sulfadiazine in the pre- 
vention of postoperative infection. 


METHODS AND MATERIALS 


1. PRE-OPERATIVE AND OPERATIVE 
TECHNIQUES 


The preoperative preparation of eyes 


*From the Wilmer Ophthalmological Insti- 
tute of the Johns Hopkins University and Hos- 
pital. Presented before the New York Aca- 
demy of Medicine, Section of Ophthalmology, 
May 17, 1943. 


in the sulfadiazine series and in the first 
control series was exactly the same. The 
night before the operation was to take 
place the lids were scrubbed with soap 
and water, the lashes were cut, and, after 
the instillation of 10 percent argyrol, the 
conjunctival sac was irrigated with boric 
acid. On the day of the operation each eye 
was irrigated several times at intervals 
of one to two hours. After the patient 
entered the operating room the lids were 
again scrubbed with soap and water, the 
eye was thoroughly irrigated a number of 
times with boric acid (after 10 percent 
argyrol had been instilled), the lid mar- 
gins and lids were painted with tincture 
of metaphen 1:200, and the patient was 


: draped with sterile towels and sheets. As 
‘nearly perfect as possible aseptic tech- 


nique was used during the operation. In 
the sulfadiazine series and the first con- 
trol series rubber gloves were always 
worn by the surgeon, the assistant, and 
the nurse. In the second control series, 
especially in the early days of the Wilmer 
Institute, rubber gloves were not always 
worn by the surgeon, although they were 
always worn by the assistant and the 
nurse. 

All of the extractions in the sulfadia- 
zine series and the first control series 
were performed with two corneoscleral 
sutures, of the type described by Mc- 
Lean,’ and an average of five conjunc- 
tival sutures. In the second control series 
either no sutures or only conjunctival 
sutures were placed before extraction 
was performed. The types of extractions 
done in the test and two control series are 
shown in table 1. 

The. notable differences between the 
test and the first control series as com- 
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pared with the larger second control 
series lies especially in the operative tech- 
nique. Betwen 1926 and 1931 the opera- 
tion most frequently employed was a com- 
bined extracapsular extraction without a 
conjunctival flap and with no sutures. 
From 1931 to 1938 the most frequent op- 
eration was a combined intracapsular or 
extracapsular extraction with conjuncti- 
val flap and conjunctival sutures. There- 
after the employment of one, and then 


TABLE 1 


TYPES OF CATARACT EXTRACTIONS IN THE 
TEST AND TWO CONTROL SERIES 


Sulfadi- First Second 
E ads azine Control Control 
ae Series Series Series* 
Simple intra- 
capsular 174 60 0 
Combined in- 
tracapsular 76 68 177 
Simple extra- 
capsular 8 4 0 
Combined ex- 
tracapsular 54 27 465 


* A moderate number of extractions in this 
group were performed after preliminary iridec- 
tomy, but these extractions are classed as ‘‘com- 
bined.” 


two, corneoscleral sutures became rou- 
tine procedure. All extractions in the sul- 
fadiazine series were performed be- 
tween October 1, 1941, and January 15, 
1943. The extractions in the first con- 
trol series were performed during the 
periods of June 1, 1941, to October 1, 
1941, and January 15, 1943, to March 
15, 1943. 

In all three groups the eye that was 
operated upon was first dressed between 
the first and fourth postoperative days 
and thereafter the eye was usually irri- 
gated with argyrol and boric acid once 
daily. The corneoscleral sutures were usu- 
ally removed on about the twelfth post- 
operative day, and the conjunctival su- 
tures either at this time or a few days 
earlier, 
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2. ADMINISTRATION OF SULFADIAZINE 


Each patient in the test group was given 
three grams of sulfadiazine the night be- 
fore the operation and one gram three 
times a day for seven days thereafter, un- 
less a toxic reaction made it necessary to 
discontinue the drug, or it seemed wiser 
to continue it for a longer period of time. 
This dosage produced an average free 
sulfadiazine level in the blood of 6.36 mg. 
percent, with a standard deviation of 3.01 
mg. percent. The extremes of range of 
the blood level were 2.0 mg. percent and 
22.0 mg. percent, respectively. 

Sulfadiazine was not used prophylac- 
tically in any patient who had albumin in 
his urine or other evidence of decreased 
kidney function. Certain routine proced- 
ures were carried out to detect toxic re- 
actions and to control administration of 
the drug: 


1. Temperatures were taken every 
four hours day and night. Sulfadiazine 
was discontinued if the temperature be- 
came elevated above 100 degrees without 
any other obvious cause. 

2. Sulfadiazine was stopped if any rash 
appeared or if the patient became appre- 
ciably nauseated. 

3. Fluids were forced to 2,500 c.c. per 
day, fluid and urine charts were kept for 
each patient, and the urines were exam- 
ined microscopically for red blood cells 
every two days. Sulfadiazine was discon- 
tinued if any red blood cells were found 
in the urine. 

4. Blood sulfadiazine levels were deter- 
mined on the second and fourth days of 
sulfadiazine therapy. The dosage was re- 
duced if the free blood sulfadiazine level 
reached a level higher than 10 mg. per- 
cent. 

5. White-blood-cell counts were taken 
on the second and fourth days of therapy. 
The drug was stopped if the white blood 
count dropped below 4,000. 

It was necessary to discontinue sulfa- 
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diazine because of toxic reactions in 24 of 
the patients. The toxic reactions en- 
countered are listed in table 2. None of 
these reactions caused any serious trouble, 


TABLE 2 


TOXIC REACTIONS RESULTING FROM SULFADIAZINE 
IN THE TEST SERIES 


No. of 
Toxic reaction 

Fever higher than 100°F. 11 
Fever plus rash 3 
Nausea 7 
Leucopenia (WBC less than 4,000) 2 
RBC in urine 1 

Total 24 


since the drug was stopped as soon as 
any toxic reaction appeared. 


RESULTS 


The total combined incidence of post- 
operative reaction, including all undue in- 
flammation indicative of actual or ques- 
tionable infection, was as follows in the 
three series: 1. Sulfadiazine series—1.6 
percent. 2. First control series—7.5 per- 
cent. 3. Second control series—9.7 per- 
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cent. The results with regard to post. 
operative endophthalmitis, uveitis, anq 
stitch abscesses, divided as to intracap- 
sular extractions, are shown in table 3. 

The ratio of postoperative “uveitis” to 
postoperative “endophthalmitis” is much 
higher in the second control series than in 
the other two groups. This is probably 
because for the past several years post- 
operative inflammations have generally 
been classified as “endophthalmitis,” 
rather than “uveitis,” as they were clas- 
sified in the earlier years of the second 
control series. Allowing for this differ- 
ence in classification there is a signifi- 
cantly lower incidence of infection in the 
sulfadiazine series than in either of the 
control series. Since no corneoscleral su- 
tures were used in the second control 
series, no infected corneoscleral sutures 
were encountered. 

In the series of patients treated with 
sulfadiazine there was one case of puru- 
lent endophthalmitis which occurred on 
the fourteenth day, seven days after sul- 
fadiazine had been stopped. This cleared 
completely when sutfadiazine was given 


TABLE 3 


INCIDENCE OF POSTOPERATIVE INFECTION AFTER CATARACT EXTRACTIONS CLASSIFIED 
ACCORDING TO INTRACAPSULAR AND EXTRACAPSULAR EXTRACTIONS 


Infected P.O. Uveitis 
Type of Endophthal- Corneal (Questionable Total 
Extraction mitis Suture Infection) percent 
percent percent percent 
Prophylactic Intracapsular 0.0 0.4 0.8 R.2 
sulfadiazine (250 cases) 
series 
(312 cases) Extracapsular 1.6 0.0 1.6 Ee 
(62 cases) 
Intracapsular 0.0 | 7.0 
First control (128 cases) 
series* 
(159 cases) Extracapsular 6.4 0.0 3.2 | 9.6 
(31 cases) 
Second Intracapsular 0.0 — 4.5 4.5 
control (177 cases) 
series* 
(642 cases) Extracapsular 1.1 — 10.5 | 11.6 
(465 cases) 


* See text. 
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again, with 20/20 vision resulting. There 
were one case of minor staphylococcus 
stitch abcess which recovered unevent- 
fully, and three cases of postoperative 
uveitis in which the rather prolonged post- 
operative inflammation appeared more 
likely to be related to operative complica- 
tions (loss of vitreous in each instance) 
than to actual infection. 

In the first control series there were 
six cases of postoperative endophthal- 
mitis which developed between the fourth 
and tenth day after operation. All of these 
patients were promptly treated with either 
sulfadiazine or sulfathiazole. Final vision 
was limited to light perception in two in- 
stances, 1/200 in one instance, 20/70 in 
two cases, and was 20/20 in the remain- 
ing case. In five other patients there were 
localized staphylococcal infections around 
one or both corneoscleral sutures. In four 
cases, recovery was uneventful after re- 
moval of the sutures and institution of 
sulfadiazine therapy. In the remaining 
case early removal of the sutures was fol- 
lowed by rupture of the operative incision 
and further complications which eventu- 
ally resulted in loss of useful vision. There 
was one case of persistent low-grade 
postoperative uveitis which necessitated 
enucleation of the eye three months later 
because of severe ocular pain. In this 
case vitreous was lost at operation, which 
may account for the postoperative in- 
flammation. In the second control series 
there were five cases of purulent endoph- 
thalmitis, which resulted in complete loss 
of vision, There were 57 cases of so-called 
postoperative uveitis, with loss of vision 
in 17 and only 20/200 vision in 7 others. 


COMMENT 


These results speak for themselves and 
show quite clearly the beneficial effect of 
the routine use of sulfadiazine as prophy- 
laxis for cataract extractions. 

There are three valid objections to us- 
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ing sulfadiazine prophylactically for cat- 
aract extractions. First, if the patient de- 
velops a sensitivity to sulfadiazine as 
manifested by drug fever or rash, he will 
thereafter probably be unable to take 
sulfadiazine and may not be able to take 
any of the sulfanamides, should such be 
indicated at some later date. Second, sul- 
fonamide therapy necessitates an appre- 
ciable increase in the postoperative care 
(temperature, blood, and urine) to de- 
tect toxic reactions before they become 
serious. Third, the present cost of sulfa- 
diazine required for prophylactic admin- 
istration in the dosage used in this test 
series amounts to approximately $3.00 per 
individual. 

In the light of these objections it 
seemed possible that the local use of sul- 
fadiazine in the eyes might give an equally 
protective effect and so avoid the diffi- 
culties incident to its systemic use. This 
was further suggested by the excellent 
results obtained in the treatment of 
wounds and compound fractures with lo- 
cal sulfonamide prophylaxis. We there- 
fore used sulfadiazine powder in the 
conjunctival sacs of about 20 patients at 
the end of cataract operations. However, 
in this small group of extractions one 
endophthalmitis and one stitch abscess 
developed, and the powdered sulfadiazine 
appeared to irritate the eyes that had just 
been operated on. Such local prophylaxis 
was therefore abandoned. 

Despite the objections which may be 
raised to the systemic use of prophylactic 
sulfadiazine in cataract extractions, the 
beneficial results obtained appear to out- 
weigh by far the disadvantages, and we 
believe such use of sulfadiazine is a thor- 
oughly justifiable and worthwhile pro- 
cedure. Possibly it would be better to 
administer sulfadiazine only four days 
following cataract extraction, since a drug 
fever or rash rarely develops during this 
time. It is probable that some other sul- 
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fonamide or some other antibacterial 
agent similar to penicillin may be found 
which will prevent ocular infections with- 
out the occurrence of occasional toxic re- 
actions. 


SUMMARY AND CONCLUSIONS 


The value of systemic administration 
of sulfadiazine as prophylaxis against 
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postoperative infection was investigated 
in a test series of 312 cataract extractions 
The incidence of postoperative infection 
was significantly lower than in two copn- 
trolseries of 159 and 642 extractions, re. 
spectively. We believe the beneficial re- 
sults obtained outweigh the minor dis- 
advantages of giving small doses of sy. 
fadiazine systemically. 
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IS GLAUCOMA A DEFICIENCY DISEASE? IMPORTANT DETAILS 
CONCERNING THE NONSURGICAL TREATMENT OF 
GLAUCOMA SIMPLEX* 


Mark J. SCHOENBERG, M.D. 
New York 


It has been universally conceded that 
the fine and occasionally spectacular re- 
sults obtained by ophthalmologists are 
due, among other things, to the tradition 
of paying the utmost attention to the 
minutest details in each step of surgical 
procedures, One could not sing the same 
praise of our profession when we con- 
sider our methods of treating nonsurgical 
eye diseases. Glaucoma is perhaps the 
most patent illustration of this state of 
affairs. Textbooks on ophthalmology and 
even elaborate monographs give the sub- 
ject of pharmacologic treatment of glau- 
coma simplex only a casual nod, as if it 
has a humble role in the scheme of life 
and does not deserve special attention. 

The purpose of this contribution is to 
present a few thoughts on the nonsurgical 
therapy of glaucoma simplex, derived 
purely from personal clinical experience. 


* Lecture delivered on March 26, 1943 before 
the combined graduate staffs of the Manhattan 
Eye and Ear and the New York Eye and Ear 
Hospitals. 


The paper is a continuation of the ideas 
expressed in an article published in The 
British Journal of Ophthalmology (1938, 
pp. 418-425) under the title. “New de- 
velopments in the pharmacological treat- 
ment of primary glaucoma.” 


I. TREATMENT ACCORDING TO GENERAL 
PRINCIPLES, CLASSIFICATION OF STAGES 
OF GLAUCOMA, TYPES, AND 
AGE GROUPS 


The guiding principles for the treat- 
ment of patients suffering from glaucoma 
simplex, are: 

1. To promote the general health of 
the patient. 

2. To eliminate or alleviate as much as 
possible any factors or circumstances 
which break down the patient’s vitality. 

3. To keep in mind the following 
points: (a) the stage of glaucoma; (b) 
the type of glaucoma; (c) the age of the 
patient; (d) the type of patient. 

Careful consideration of these pre- 
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liminaries is essential for a rational treat- 
ment of glaucoma patients. 


STAGES OF GLAUCOMA 


There are four principal stages of 
glaucoma. 

First, the initial stage, in which the 
disturbances are purely functional and 
transitory. These disturbances may be 
kept under control by avoiding unfavor- 
able circumstances; they may even dis- 
appear spontaneously or respond readily 
to mild and infrequent medication. The 
condition is reversible, just like vaso- 
motor-allergic disturbances, fatigue, and 
some intoxications, which disappear as 
soon as the causative factors cease to act. 
In this stage no organic lesions are dis- 
coverable by our present methods of ex- 
amination. There are symptoms, but no 
signs present. Ocular hypertension may 
be a rare occurrence. This stage is readily 
overlooked, The first stage may last 
months or even years. 

The second stage, in which functional 
disturbances predominate but organic 
changes begin to make their appearance. 
The central visual function is still main- 
tainable, by treatment, at a fairly nor- 
may level. Symptoms recur more fre- 
quently ; the signs are barely discoverable. 

The third stage, in which the disturb- 
ances are predominantly of organic nature. 
The visual function fails progressively, 
and the ocular hypertension is controlled 
with difficulty. The signs are easily dis- 
cernible, tonometric findings and provoca- 
tive tests are characteristic. 

The fourth is the terminal stage, in 
which visual failure and degenerative 
changes are the main feature. 

The duration and course of each stage 
depend on the type of glaucoma, type and 
age of the patient, and his general condi- 
tion, 

It is obvious that the local treatment of 
a glaucoma patient must depend on the 
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stage in which his glaucoma happens to 
be. 


TYPES OF SIMPLE GLAUCOMA 


From the clinical point of view, the 
types of simple glaucoma may be classi- 
fied as: 

Type 1 (benign), in which symptoms 
appear at rare intervals and disappear 
spontaneously without leaving behind any 
appreciable permanent damage—such 
cases may remain in the first stage for 
many years, 

Type 2 (hypertensive), in which the 
increase of tension and its sequelae dom- 
inate the clinical picture, 

Type 3 (optic-degenerative), in which 
the gradual loss in the field of vision is 
the main feature and indicates a progres- 
sive optic atrophy. This type may remain 
“silent” and leave the patient ignorant of 
his ocular condition for a long time. 

Type 4 (mixed type), in which types 
2 and 3 are combined, in varying degrees. 

Type 5 (malignant), in which a moder- 
ate degree of ocular hypertension, though 
present and frequently quite high, re- 
mains more or less “silent” for a con- 
siderable length of time. In this type the 
eye reacts to surgical intervention in an 
acute and malignant manner (allergy to 
surgical trauma?). Such cases are rare 
but very worrisome. 


THE AGE OF THE PATIENT 


The age factor is important in deter- 
mining the form of treatment. From this 
point of view glaucoma patients can be 
classified in the following age groups: 

1. The pre-presbyopic group, frequent- 
ly familial, 2. The middle-age group, be- 
tween 40 and 55 years, when the aging 
processes throughout the entire organism 
(especially the upheaval caused by the 
climacterium) play a leading role. 3. The 
presenile-age group, between 50 and 70 
years, in which metabolic and nutritional 
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disturbances and the sequelae of infec- 
tions of long standing are apt to be an 
additional burden to the glaucoma prob- 
lem. 4. Old age, beginning as early as 45 
or as late as 80 years, in which degenera- 
tive processes of the lenses, the vascular 
system, and of the optic nerves are as im- 
portant, or even more important, a prob- 
lem than the ocular hypertension. 

Each of these age groups has its own 
medical peculiarities and difficulties. In 
some, the control of ocular hypertension 
constitutes the main problem, therefore 
miotics or operations are the known an- 
swer. In others, the progressive optic 
atrophy or rapid degeneration of some 
parts of the uvea and the lens requires 
attention ; miotics may be useless or even 
disturbing in some of these cases. 


TYPE OF PATIENTS 


This also plays a role in determining 
the course, prognosis, and treatment of 
glaucoma simplex. The placid, calm, inert 
type in whose life fear and worry play a 
minor role is much less of a therapeutic 
problem than is the alert, emotional, over- 
anxious patient. A knowledge of applied 
psychology is of great benefit in treating 
the latter type. 


THE PHARMACOLOGIC TREATMENT OF 
GLAUCOMA SIMPLEX 


Before proceeding with the discussion 
of this subject, it may be appropriate to 
point out a prevailing error of major im- 
portance; namely, many are prone to 
think that “ocular hypertension is glau- 
coma and glaucoma is ocular hyperten- 
sion.” But this is not true in any case. 
There are many cases of glaucoma in 
which the degenerative process of the op- 
tic nerve, uvea, and lens continues to 
progress in spite of a successful medical 
or surgical reduction of the ocular hyper- 
tension. No doubt there are factors other 
than hypertension that are involved in 
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causing the entity called glaucoma; per- 
haps one of the most important of these 
is the one that brings about hypertension, 
Why limit our efforts to the treatment of 
ocular hypertension instead of looking for 
the “culprits” higher up? However, the 
ophthalmologist’s entire armamentariym 
against glaucoma consists of drugs and 
operations which, under certain circum- 
stances, are effective only in reducing ocu- 
lar hypertension and its sequelae. 

In prescribing the well-known drugs 
(pilocarpine, eserine, acetylcholine, and 
their chemical derivates) it is necessary 
to determine: 

1. The frequency and timing of instil- 
lations. 2, The dosage which, obviously, 
is not to be the same in benign as in 
malignant, in incipient as in more ad- 
vanced cases, in very old as in young in- 
dividuals. 3. The combination of two or 
three drugs, which when used in one 
prescription or separately at different 
times of the same day or week, should be 
based on reason and clinical experience 
and not only on guesswork. 4. The indi- 
cations for prescribing one miotic in pref- 
erence to another. 

In connection with the subject of fre- 
quency of instillations and dosage of so- 
lutions, the following point deserves spe- 
cial attention. I have found that a planned 
variation in frequency and dosage has, 
at times, a certain advantage over a too- 
rigid formula. Patients are usually told 
to use the same formula for years (1 drop 
thrice daily). But eyes in some suitable 
cases do much better when the drops are 
instilled three or more times the first day, 
twice the second day, only once the third 
day, and no drops the fourth day. Further- 
more, the lowering of the dosage to 0.5 
percent and raising it alternately to 2 to 
3 percent, and vice versa, give at times 
better results than the continuous use of 
the same dose, day in and day out. 

The frequency of the instillations and 


dosage are best determined by the to- 
nometry test. This test is performed in the 
following manner: The tonometric meas- 
urement is repeated a number of times, at 
regular intervals, during a period of two 
to four weeks. The patient is instructed to 
stop using the miotic for a longer period 
each consecutive time. If, for instance, on 
the first examination the interval between 
instillation and tonometry has been 2 
hours, at the second examination (the fol- 
lowing day) the interval should be 4 
hours; at the third examination, 8 hours, 
and so on up to 24 or 48 hours, if neces- 
sary. At some point along this sequence of 
tests there will be found a time when the 
least frequent instillation gives results 
(tonometrically speaking) as good as the 
preceding more frequent one. This consti- 
tutes the approximate optimum of fre- 
quency. It is often useless to try instilla- 
tions less often, if the more frequent ones 
fail to reduce the ocular hypertension. 

The same principle of the tonometry 
test is applicable also to the method of 
working out the formula for the dosage. 
In the begining tonometric control of the 
result of using a certain dose is estab- 
lished, and from this point one may work 
his way toward a stronger or weaker dose, 
according to the subsequent tonometric 
findings. 

These considerations should make it 
clear why it is important to enter always 
on the record, together with the tono- 
metric measurements, the dosage and the 
number of hours that have elapsed since 
the last instillation of drops. 

The correct “timing” of instillations is 
important. In some cases the rise of ten- 
sion does not occur at the exact period 
of the day or night as predicted by the 
well-known glaucoma tension curve. Pa- 
tients who spend hours in darkness and 
excitement while at movies and theaters, 
who are rushed and worried for a good 
part of the morning or afternoon in busi- 
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ness or during the performance of profes- 
sional duties, are apt to develop an ocular 
hypertension at any hour of day or night, 
according to the special circumstances 
and not always according to the curves 
mentioned in textbooks. Therefore, the 
traditional instruction, “use the drops 
three times daily,” without mentioning 
when, does not take into consideration the 
need for proper timing. It is for the spe- 
cial circumstances to dictate, whenever 
practical, which hours of the day the 
drops are to be used. Some patients even 
volunteer the information that at a cer- 
tain definite hour “I feel the need of using 
the drops,” or, “I found that I must use 
the drops before and after the movies,” 
and so on. However, this does not mean 
that the matter of frequency and timing 
should be left entirely to the patient’s dis- 
cretion. 


REMARKS ON INDICATIONS FOR AND MODE 
OF ACTION OF PILOCARPINE, ACETYL- 
CHOLINE, MECHOLYL, DORYL, 
ESERINE, AND PROSTIGMIN 


So far, the preference for any of these 
drugs has been a matter of guesswork and 
intuition, Proper indications for their use 
are not being discussed in books or cur- 
rent ophthalmologic literature. It should, 
therefore, be pardonable if an attempt is 
made in this paper to formulate some 
general principles concerning indications. 
Since the conception of the ideas herein 
expressed is based upon the theory of 
chemical mediation of nerve impulses, it 
may be advisable to refresh one’s knowl- 
edge of this theory. 

For a long time physiologists have 
been wondering how impulses traveling 
along nerves are transmitted from the 
nerve terminals to secretory or muscle 
cells (effector cells) and by virtue of 
what device the nerve impulse brings 
about the activity of a secretory or muscle 
cell. The beginning of an answer was 
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given by Elliot in 1905.* He observed 
that a smooth muscle which contracts, 
when the corresponding sympathetic 
nerve is stimulated, will also act after 
the complete degeneration of the nerve 
(artificially induced by extirpation or 
section), if epinephrine is applied to that 
muscle, Since the epinephrine could not 
act on the degenerated nerve terminals, 
it follows that its action was limited only 
to the muscle cells. Elliot concluded that 
impulses traveling along sympathetic 
nerves do not act directly upon the 
smooth-muscle cells by “jumping” the 
neuromuscular partition. He assumed 
that on the arrival of the impulse at the 
nerve terminals an epinephrinelike sub- 
stance, sympathin (Sy), is “secreted” or 
“liberated” and that this chemical sub- 
stance acts as the stimulus, bringing about 
the function of the muscle cells. This 
chemical substance is the chemical media- 
tor of the sympathetic nerve impulses. 
Since 1905 a large number and a great 
variety of experiments have been per- 
formed by physiologists and pharmacolo- 
gists, and Elliot’s experiments and conclu- 
sions were confirmed. The study of the 
transmission of nerve impulses to motile 
and secretory cells has been extended to 
the two components of the autonomic 
nervous system (the sympathetic and 
parasympathetic.) Thus, the fundamental 
discovery was rounded out: Nerve im- 
pulses are transmitted to the secretory or 
contractile cells (effector cells) by the aid 
of a chemical mediator. 

Generally speaking, chemical mediation 
takes place throughout the entire organ- 
ism wherever there are tissues (reached 
by nerve impulses) charged with the 
function of motility and secretion. 

There are evidences that lead us to 
believe that in glaucoma, there exists a 


* Elliot, T. R. The action of adrenalin. 
Jour. of Physiol., 1905, v. 32, pp. 401-467. 


disturbance of the processes of chemical 
mediation of nerve impulses at the neuro- 
effector junction. 

Before proceeding further a definition 
of the following two terms is in order: 
Neuro-effector unit is the mechanism that 
maintains the intraocular pressure at a 
certain stabilized level throughout the en- 
tire lifetime. It consists of the uvea (in- 
cluding its musculature, vascular, and 
nervous systems), the drainage system of 
the eyeball, the lens, sclera, extrinsic mus- 
cles of the eye, branches of the trigeminus, 
and probably many other constituent parts 
yet unknown. 

The Neuro-effector junction is the loca- 
tion at which the sympathetic and para- 
sympathetic nerve terminals meet the con- 
stituent parts of the Effector portion. 

The physico-chemical phenomena tak- 
ing place at the neuro-effector junction 
could be summarily expressed in the fol- 
lowing statements : 

1. Impulses reaching the parasympa- 
thetic-nerve terminals stimulate the for- 
mation of an acetylcholinelike substance 
(A-C), which acts upon the correspond- 
ing motile or secretory cells (effector 
cells). 

2. Nerve impulses reaching the sympa- 
thetic-nerve terminals release an epi- 
nephrinelike substance called sympathin 
(Sy) which mediates the action of the 
impulse upon the corresponding effector 
cells. 

3. The source of the chemical sub- 
stance present at the neuro-effector junc- 
tion from which the nerve impulse creates 
A-C is dependent for its maintenance on 
the integrity of the nerve endings. This 
source disappears or becomes depleted 
when the nerve fibers begin to degenerate. 

4. A-C is destroyed by an enzyme 
(esteraze) very soon after it has been 
produced. It is only during a short time 
(measured in thousandths of a second) 
before it is neutralized that A-C acts upon 
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the effector cells, The process is repeated 
rhythmically as long as the nerve impulses 


arrive. 
5. Eserine has the property of inhibit- 


ing the neutralizing effect of esteraze upon 


A-C E.U. 


CHOLINE 
ESTERAZE 


Fig. 1 (Schoenberg). The nerve impulse 
(N.L.) reaching the nerve terminals (T-T) 
liberates acetylcholine (A-C) which is partly 
neutralized by choline esteraze. Part of A-C 
reaches and stimulates the effector unit (E.U.). 


SsTimMue. 


CHOLINE 
ESTERAZE 


Fig. 2 (Schoenberg). If A-C is entirely neu- 
tralized by choline esteraze, the effector unit 
(E.U.) is not stimulated and remains inert. 


A-C E.U. 


STIMUL. 


CHOLINE 
ESTERAZE 


ESERINE 


Fig. 3 (Schoenberg). If eserine is used (in a 
case such as in fig. 2), it will inhibit the neu- 
tralizing action of choline esteraze and A-C is 
free to stimulate the effector unit. Eserine has 
no direct action upon the effector unit (E.U.). 


A-C, thereby keeping the A-C free to 

stimulate the effector cells. Eserine does 

not act directly upon the effector cells. 
It must be kept in mind constantly that 


we are dealing with a unit, consisting of 


nerve terminals, effector cells, and the 
neuro-e ffector junction, 

The implications of this theory are that 
the normal performance (release of A-C, 


the neutralizing effect of esteraze, con- 
traction, inhibition, secretion) of the 
neuro-effector unit, setting the effector 
cells into action, depends on the follow- 
ing factors: 

1. The normal condition of the nerve 
fibers and nerve terminals. 

2. The “secretion” or release of normal 
amounts of A-C or sympathin, respec- 
tively. 

3. The state of reactivity of the effec- 
tor cells. 

4. The release and accurate timing at 
the parasympathetic-nerve terminals of a 
normal amount of esteraze, which neu- 
tralizes the surplus A-C. (No similar 
substance has been found for sympathin. ) 

If the essential principles of the theory 
of chemical mediation of nerve impulses 
and the implications derived from them 
are kept in mind, the mode of action of 
the various groups of miotics can be better 
understood and the indications for the use 
of each individual group foreseen. 

Mecholyl and doryl, chemically related 
to A-C but much more effective, act di- 
rectly upon the effector cells just as if an 
impulse, traveling along the nerve, has re- 
leased the chemical mediator (A-C). 
These drugs do this, even in the absence 
of a nerve impulse or when the intensity 
of the impulse is diminished (provided 
that the effector cells are still tolerably 


intact). 
E. U. 


PI “ 
A-C 
MECHOUIL \ 
DORYL 


Fig. 4 (Schoenberg). Pilocarpine and acetyl- 
choline (mecholyl, doryl—the related sub- 
stances) have a direct stimulating effect upon 
the effector unit (E.U.). 
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The action of eserine and prostigmin 
takes place at the neuro-effector junction. 
It prevents the esteraze from neutralizing 
entirely the A-C (unless these drugs are 
given in doses too strong or too frequent) 
and, thereby, gives it a chance to act upon 
the effector cells (motile and secretory). 
Eserine does not act directly upon the 
effector cells if no A-C is released. 

Pilocarpine stimulates the effector cells 
directly, if they are chemically receptive. 


Is GLAUCOMA A DEFICIENCY DISEASE? 


In the early stages of glaucoma, in 
which the balancing mechanism for the 
maintenance of a normal intraocular 
pressure is out of order to a cer- 
tain degree, the pilo-eserin-acetyl-choline 
groups bring about a partial and 
temporary restitution of the function by 
their specific action upon one or several 
constituent parts of the neuro-effector 
unit. The necessity of repeated instilla- 
tions of these drugs at regular intervals, 
the need of a definite dosage, and the re- 
currence of the hypertension when the 
medication is discontinued beyond a cer- 
tain time limit, lead one to believe that 
there is a similarity between glaucoma and 
deficiency diseases such as myxedema, 
cretinism, diabetes, night blindness, pel- 
lagra, scurvy, and. the like, in which a 
fairly normal function can be reéstab- 
lished by a constant and regular re place- 
ment therapy; namely, thyroid extract, 
insulin, vitamins A, B, C, and pilocarpine- 
eserine-acetylcholine, respectively. The 
indications for the preference of using 
pilocarpine, or eserine-prostigmin, or 
acetylcholine-mecholyl-doryl, are to be 
based on the decision made as to which 
constituent part of the effector unit and of 
the neuro-effector junction is out of order 
and as to which deficiency is to be re- 
placed! 

Pilocarpine and acetylcholine (with its 
chemical derivates doryl and mecholyl) 
are indicated in cases in which there is a 
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lack or diminution of production of A-C. 
There are reasons to believe that doryl, 
mecholyl, and pilocarpine do not all stim. 
ulate the same constituent parts of the 
effector unit. One of these reasons is that 
in some cases pilocarpine is more effective 
than the acetylcholine group and vice 
versa. 

Eserine and prostigmin are not effec- 
tive in reducing ocular hypertension jn 
cases in which there-is a lack of acetyl- 
choline liberation at the neuro-effector 
junction, and also in those in which the 
effector unit has lost its effectiveness. 
These drugs act only in cases in which 
A-C is liberated, but neutralized too soon 
by choline esteraze. 

The problem is, then, to find a method 
that could inform us as to the various 
phases of the chemical mediation proces- 
ses and the effectiveness of the individual 
constituent parts of the neuro-effector 
unit, charged with the regulating mecha- 
nism of the intraocular pressure. 

Such a method is being studied at 
present and the technique of the tests will 
be reported in due time. 


SUMMARY 


The guiding principles in the treatment 
of glaucoma simplex are: (a) to eliminate 
or alleviate disturbances due to ill health; 
(b) to advise patients repeatedly about 
ways of maintaining good health; (c) to 
determine the stage and type of glaucoma, 
the age and type of the patient, and to 
treat accordingly; (d) to learn more 
about the mode of action of the drugs 
used in the local treatment of glaucoma, 
the frequency of application, dosage, in- 
tentional interruptions of treatment, tim- 
ing, and combination of drugs; (f) to pay 
utmost attention to minutest details; (g) 
to think always along clinical lines ; to con- 
sider the probability that glaucoma is a 
deficiency disease. 

667 Madison Avenue 

at Sixty-first Street. 
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OCULAR FINDINGS IN FEEBLE-MINDED MALE CASTRATES* 
RicHarD G. Scosee, M.D. 


Saint Louis 


During the past 10 years sex hormones 
have gradually been gaining therapeutic 
prominence. Apparently these chemical 
substances have been playing powerful 
though hidden roles in hitherto-unsus- 
pected situations. Countless investigators 
during recent years have been devoting 
much time and effort to the study of the 
sex hormones in relation to the human 
organism as a whole as well as in relation 
to the sex characteristics alone. In study- 
ing the results, so far, one gains the im- 
pression that large amounts of appar- 
ently unrelated data have been assembled, 
and yet, here and there, facts emerge 
which may assume or have already as- 
sumed significance. 

Ophthalmologic examination was sug- 
gested by Hamilton,’ who had noted that 
eunuchs of normal mentality almost in- 
variably commented upon improved vi- 
sion for distant objects while undergoing 
male-hormone therapy. The subjective 
improvement in distance vision was main- 
tained only during the period of male- 
hormone therapy; it regressed with ces- 
sation of therapy, and returned again 
with subsequent administration of the 
hormone. It was decided that the prob- 
lem was of sufficient interest to warrant 
investigation. 

The question of subjects for the in- 
vestigation was solved through the court- 
esy of Dr. C. C. Hawke, Chief Surgeon 
at the Kansas State Training School for 
the Feeble Minded, of Winfield, Kansas. 
Pilcher performed the first male castra- 
tion in this institution in 1894 and the 
group now numbers about 250. Hawke? 


+ From the Washington University School of 
Medicine, Department of Ophthalmology, Oscar 
Johnson Institute. 


said, “If we can do anything to pacify the 
highly emotional and those whose man- 
agement is very difficult, be they idiot, 
imbecile, or moron, such a procedure 
should be given serious consideration.” 
Problems at such an institution include 
fighting, hysterical outbursts, attacks on 
young children, rape of children, lack 
of codperation, and excessive masturba- 
tion. Following castration, these same 
individuals were markedly improved in 
over 85 percent of the cases and a be- 
haviour problem no longer existed. Mate- 
rial for an ophthalmologic investigation 
was therefore made up of 17 male cas- 
trates examined as completely as possible 
before and after they had been given a 
course of male-hormone therapy. 
Therapy consisted of a course of 21 
daily injections of 20 mg. of testosterone 
proprionate in sesame oil’ given intra- 
muscularly, alternately in each hip. Exam- 
ination included refraction, muscle bal- 
ance, convergence and accommodation 
near-point determination, intraocular 
pressure, pupillary measurements, visual 
fields (peripheral and central}, and fun- 
dus studies. Since no slitlamp was avail- 
able, no biomicroscopic examinations 
could be made, which was unfortunate. 
It should be stated here that examination 
of these patients offered some difficulty 
particularly since the majority of tests 
weré of necessity subjective. For exam- 
ple, it was found absolutely impossible 
to get accurate readings for the near point 
of accommodation because the mentality 
of the subjects was not sufficient to enable 


t Testosterone proprionate, under the trade 
name Perandren, was furnished through the 
courtesy of the Ciba Pharmaceutical Products, 
Inc. 
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TABLE 1 
EXAMINATION OF WHITE MALE CASTRATES 
Refraction Corrected Vision Muscle 
Age Balance 
Name | years | Bef Af Bef 
t 
Before Therapy | After Therapy Ther. | Ther. Ther. | After” 
1.C.M.| 51 | O.D. —6.50 O.D. —6.50 O.D. 20/50 | O.D. 20/70 0’ | oO’ 
O.S. +3.50 ax. 90° | O.S. +3.50 ax. 90° | O.S. 20/70 | O.S. 20/70 | X's 
2. A.H 35 | O.D. —0.50 O.D. —0.50 O.D. 20/30 | O.D. 20/30 | O’ ou 
O.S. —0.50 O.S. —0.50 O.S. 20/30 | O.S. 20/30 x" 4 
3. H.F.| 59 | O.D. +0.75 | O.D. +0.75 O.D. 20/10 | O.D. 20/10 | | 
OS. +0:50 OS. +0.75 OS. 20/10 | OS. 20/10 | OF | 
4. S.M. 46 | O.D. +1.25 +0.25 ax. 180° | O.D. +1.25 +0.25 ax. 180°} O.D. 20/50 | O.D. 20/50 | Esotropia | | Esotropia rf 
O.S. +0.25 +0.75 ax. 180° | O.S. +0.75 ax. 180°| O.S. 20/20 | O.S. 20/50 | 
5. D.B. | 43 | O.D. +1.00 | O.D. +0.75 | O.D. 20/20 | O.D. 20/20 | S’ 5 | 0’ a 
O.S. —0.50 +2.00 ax. 115°| O.S. —0.50 +2.00 ax. 115°| O.S. 20/20 | O.S. 20/20 x’ 3 X" 6 
6.H.H.| 44 | O.D. +0.75 +0.75 ax. 180°| O.D. +0.75 +0.75 ax. 180°| O.D. 20/30 | O.D. 20/20-—| 0’ | oO | 5 
OS. +0.75 +1.00 ax. 180°| +0.75 +1.00ax. 180°| OS. 20/30 | OS. 20/20 | X"2 | X"2 
7. A.F. | 33 | O.D. +1.25 ax. 130°| O.D. ax. 130° | O.D. 20/20 | O.D. 20/20 0’ | 
OS. +0.37 OS. +0.25 | OS. 20/20 | O.S. 20/20 | O° | oF 
| H’20.U.| H’20.U 
8.C.M.| 22 | O.D. —0.50 O.D. —0.75 | O.D.20/20—| O.D. 20/20 0’ | 8 
OS. —1.00ax.90° | O.S. +0.25 —1.00ax.90° | O.S. 20/20—) O.S. 20/20 | X'S 
9. G.S. 25 | O.D. Emmetropic | O.D. Emmetropic 0.D.20/10 | O.D.20/10 | O’ | 
O.S. Emmetropic | O.S. Emmetropic | O.S. 20/10 | O.S. 20/10 | | | il 
10.M.H.| 31 | O.D. +0.25 O.D. Emmetropic O.D. 20/30 | O.D. 20/30—| 0’ | x'4 20 
O.S. +0.25 O.S. Emmetropic O.S. 20/30 | O.S. 20/30—-| X"7 | X*"10 
11. E.G. | 55 | O.D. +2.25 O.D. +2.25 O.D. 20/50 | OD. 20/50 | | 17 
| OS. +1.50 +1.00 av. 180°} O.S. +1.50 +1.00 ax. 180°| O.S. 20/200 | O.S. 20/200 | O” | oF 
12. Er.G.| 54 | O.D. —4.00 +6.00 ax. 180° | O.D. —4.00 +6.00 ax. 180°| O.D. 20/100 | O.D. 20/100 | S’2 | O’ | 16 
OS. —1.00 ax. 125° | O.S. —1.00 ax. 125° | O.S. 20/100 | O.S. 20/100; X"6 | X’6 | 
13. P.H. | 46 | O.D. —0.75 | O.D. —0.75 | O.D. 20/50 | O.D. 20/50 | 0° | oO’ | 12 
O.S. —2.00 —0.50ax. 180°| O.S. —2.25 —0.50ax. 180°| O.S. 20/50 | O.S. 20/50 | oO" | X'S 
| | | | RH’3 | 
14.0.8. | 27 | O.D. +0.25 O.D. Emmetropic | O.D. 20/10 | O.D. 20/10 | bp 15 
| O.S. +0.25 O.S. +0.25 | O.S. 20/10 | Os. 20/0 | X* 3 | | S15 
15.G.F. | 37 | OD. —4.00 ax. 180° | O.D. —4.00 ax. 180° | O.D. 20/200 | O.D. 20/100 | 0” | of | 14 th i 
| O.S. —1.25 —0.50ax. 180°| O.S. —1.25 —0.50ax. 180° | O.S. 20/70 | O.S. 20/70 xs | x*s | DS. 12 
16. E.B. | 65 | O.D. —3.50 +1.50 ax. 180°| O.D. —4.25 +1.50ax. 180° | O.D. 20/20 | O.D. 20/70 | X’ 15 X’10 | None Sah p. 95 
| | O.S. —0.50 +0.75 ax. 180° | O.S. —1.00 +0.75 ax. 180° | O.S. 20/20 | O.S. 20/30 20 | S25 
17.K.L. | 51 | O.D. +0.25 +0.25ax.90° | O.D. +0.25 +0.25ax.90° | O.D. 20/20 | O.D. 20/20 | S’ 5 S’5 | 2/ip 9 
OS. +0.25 +0.25 ax.90° | OS. +0.50 +0.25ax.90° | O.S. 20/25 | O.S. 20/20 | S*1 s* 1 | S15 
O =orthophoria S =esophoria X =exophoria ‘=at 20 feet ”“=at 14 inches 


them to codperate satisfactorily. Visual 
fields were extremely difficult to obtain 
accurately on either the perimeter or tang- 
ent screen; however, in questionable 
cases, confrontation fields always indi- 
cated a normal field. In only two cases was 
it found impossible to get any visual fields. 


Age group. Ages of the group ranged 
from 22 to 65 years, with the following 
distribution : 20-29 years, 3; 30-39 years, 
4; 40-49 years, 4; 50-59 years, 5; 60-69 
years, 1. All were healthy white males 


with the exception of C. M. (case 1), who 
was a well-controlled diabetic. 


Refraction. The refractive condition 
of eyes of the group was about that which 
could be expected of any average cross 
section of the population, Of 46 eyes ex- 
amined (6 castrates were examined who 
did not receive hormone therapy and were 
for that reason left out of the total group 
for study) in 23 patients, there were 16 
eyes with some form of myopia (simple 
myopia, single myopic astigmatism, com- 
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TABLE 1 


EXAMINATION OF W 


THE EYE IN FEEBLE- 


MINDED CASTRATES 


(Continued) 
HITE MALE CASTRATES 


| Nec asin. | Pupils | | Fields | Fundi and Miscellaneous 
| Aft B t | | 
| — | Ther. | Ther. Ther. | Before Therapy After Therapy 
‘ 7D. 19 | 2 2 | Blue | O.K. | OK. | Diabetic retinitis with hemorrhages and exu- | All exudates disappeared. One 
2 | dates, O.U. Arteriosclerosis O0.U. On therapy | hemorrhage left in O. D., few 
; | } | for diabetes (protamine zinc, diet, etc.) | OS. 
fop.17| 4 | | Blue | OX. | | Normal Some 
| 0.8. 13 
TIq 3 O.D. 2 | Blue O.K. | O.K Diffuse colloid degeneration of retina O.U. | No chang 
| O.S. 3 | | | Moderate arteriosclerosis, O.U. | 
oe pp.15 O.D. 15 4 | 4 | Blue | OX. | G&. | Nevus on disc, O.D. | No change 
—_| Bs’ 15 | OS. 15 
11 O.D. 11 3 3 | Hazel | OK | O.K. | Neuroglial tissue on disc, O.D. Anomalous ven- 
DS. 11| 0S. 11 | | | ous tortuosity, O.U. 
| § DD 15 | O.D. 18 3.5 | 2.5 | Blue | OE. | GX. | Normal | Same 
DS, 15| 18 | 
. D. 17 | O.D. 15 3 3 Brown O.K. O.K. | Glial sheath on vessels at disc, O.U. o change 
19 | O.S. 19 | 
, = | 
8 ‘Dp. 19 | O.D. 15 3 3 Blue | O.K. | O.K Normal Same 
ps. 22] 0S. 15 
1 D.10} 0.D. 9 4 4 | Brown | O.K. | O.K. ny tissue on discs and sheathing vessels) Neuroglial tissue disappeared 
1 | ®s 9 | at disc, O | entirely, 0.U.! 
20 | Pp. 1s | OD. 1s 3 | 3 Brown | O.K. | O.K. Normal 
BE 15 | OS. 15 | 
ad | M.D. 15 | O.D. 17 5 5 Blue ? | ? ay rtial optic atrophy, O.S. Immature cataract. | No change 
| 19 | O.S. 15 
D. 8 | O.D. 15 | O.D. 4 | O.D. 4 | Blue | ? ? Partial optic Diffuse colloid de- | No change 
6| 0S. 11 | OS. 3 3 | | generation, O. 
. DD. 19 | O.D. 15 3 3 | Blue | O.K. O.K. | Fundi normal. Immature wedge-shaped lens | Great decrease in lens opacity 
D.S. 19 | O.S. 17 | opacity, O. S. objectively! 
| 
15 | O.D. 15 63 Brown | O.K. | O.K. | Normal Small opacity now pres- 
__|_ps. 15 | O.S. 15 | | ent in 
if Dp, 11 | O.D. 15 | 4 | 4 | Blue | O.K. | O.K. | Myopic retinal degeneration, O.U. No change 
ps. 12 | OS. 15 | | | 
None “hp.25|0.D.25| 3 | 3 | Blue O.K. | O.K. Moderate arteriosclerosis, O.U. Immature cat- | Slight but definite progress of 
__|_ ps. 25 | O.S. 19 | | | | aracts, O.U. cataracts, O.U. 
2/4 - 9/O.D. 9 4 | 4 Hazel O.K. | O.K. | Normal except for iris coloboma, O.S. A wedge-shaped lens opacity 
S. 15 | OS. 11 | now present at site of iris 
| | coloboma in O.S. 
pound myopic astigmatism, and mixed Muscle balance. The most interesting 
° astigmatism) or 34.7 percent; of these 16, finding in the entire study had to do with 
4 presented an index myopia due to de- muscle balance. Following hormone ther- 
veloping lenticular opacities; if these be apy there was noted, in 10 out of the 
. discarded, the incidence of curvature and 17 patients in the group, a very definite 
, axial myopia drops to 26 percent. While development of an exophoria. If ortho- 
' this figure is somewhat low, it might be phoria had existed prior to treatment, 
. 
expected in a group of illiterates who do usually an exophoria developed; if eso- 
practically no close work. The figure is phoria was found before treatment, it 
therefore interesting but not significant. either definitely decreased, disappeared 
In every patient, if the vision could not be entirely, or became converted into an ex- 
, improved to 20/20, there was some ob- ophoria. Of the remaining seven patients, 
| vious reason for the difficulty; for ex- six showed no change from a previous 


ample, cataract or retinopathy. 


orthophoria or exophoria, while the re- 
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maining subject had a monocular esotro- 
pia, concomitant in type. The usual find- 
ing was an orthophoria both at 20 feet 
and at 14 inches; then, following male- 
hormone therapy, the majority were still 
orthophoric at 20 feet but had developed 
between 4 and 5 prism diopters of exo- 
phoria at 14 inches. Measurements were 
made with loose prisms with the use of the 
cover test, and are believed to be ac- 
curate, 


Near point of convergence. This was 
easy to determine in these patients and is 
also thought to be accurate. Readings for 
the entire group were practically identi- 
cal before and after hormone therapy, 
despite the evident development of an ex- 
ophoria at 14 inches. The interesting thing 
here is the marked prevalence of con- 
vergence insufficiency in this group. If 
we take a value of 8 cm. as the highest 
limit of normal average convergence near 
point, of the 23 castrates studied only 
4 could be called normal. Accordingly a 
group of male noncastrates, 21 in all, of 
similar ages were examined and of these 
only 6 could be found with a converg- 
ence near point within normal limits. If 
we merge these two groups, we have 44 
subjects of whom 10 had a normal con- 
vergence near point, a percentage of 22.7. 
Whether or not this condition is a result 
of the habits of their daily existence or 
is associated in some way with a deficient 
mentality must remain for the present 
a subject of speculation. In the pa- 
tients studied, there was no correlation 
between age and the convergence near 
point, 


Intraocular pressure. No significant 
variation whatever was found in the intra- 
ocular pressure as measured with the 
Schidtz tonometer before and after male- 
hormone therapy. The same was true of 
pupillary diameters. 


Visual fields. As has been mentioned 
before, visual fields were extremely diff. 
cult to obtain and were worthless in the 
majority of cases. There was an amazing 
prevalence of tubular fields as recorded 
for both tangent screen and perimeter 
yet confrontation tests revealed normal 
fields, and the patients had no difficulty 
in getting about in the pursuit of their 
daily tasks. The patients could literally be 
worked into a frenzy of concentration 
in an attempt to maintain fixation on the 
central target and this had the effect of 
blotting out the test object moving in from 
the periphery until it almost reached the 
fixation point. An occasional fatigue or 
hysterical “corkscrew” field was obtained, 
For these reasons, fields were considered 
worthless and no conclusions can be 
drawn from them. 


Fundi. The.fundi showed little of in- 
terest, with two notable exceptions. In 
the first case (C. M., case 1) the patient 
had been a diabetic for years and well con- 
trolled with a simple dietary regime plus 
protamine-zinc insulin. When first seen, 
he had fundi typically associated with 
diabetes; that is, multiple pinpoint and 
flame-shaped hemorrhages and numerous 
perimacular soapy, hard, yellowish-white, 
discrete patches of exudate. Less than 
four months later and after 21 days of 
male-hormone therapy, the fundus of the 
right eye presented only a single flame- 
shaped hemorrhage, and the exudates and 
other hemorrhages had disappeared en- 
tirely, leaving no trace; the left eye 
showed a marked decrease both in the 
number of hemorrhages and of exudative 
patches, And this in a well-controlled dia- 
betic! In our experience it is not at all 
unusual for the hemorrhagic picture to 
change from time to time, but it is very 
rare that one sees so-called diabetic exu- 
dates disappear entirely, particularly in 
the short space of four months’ time. 


| 
| 
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The other instance seems even more re- 
markable. G. S. (case 9), when first ex- 
amined, had on each optic-disc surface a 
mass of neuroglial tissue covering at least 
one half of the disc area and in addi- 
tion sending neuroglial sheaths along the 
superior retinal vessels from the disc for 
a distance of at least 0.5 disc diameter 
over the surface of the retina. After a 
course of hormone therapy, and eight 
months after the original examination, no 
trace of the neuroglial tissue could be 
seen in either fundus! 


Changes in the media. The only find- 
ings not described as yet have to do with 
lenticular opacities. O.S. (case 14), aged 
27 years, had entirely clear lenses prior 
to hormone therapy; following therapy, 
there were noted in the crystalline lens of 
the left eye two sharply delimited anterior 
subcapsular round opacities located in the 
vertical meridian near the periphery (at 
the 12-0’clock position). 

Another subject, K. L. (case 17), on 
the first examination was noted to have 
a peripheral iris coloboma at the 2-o’clock 
position, in the left eye but no lens opac- 
ity; following male-hormone therapy 
(eight months after the original examina- 
tion) a definite wedge-shaped zonular 
opacity was noted at the coloboma site, 
and there was no history of trauma dur- 
ing the period between examinations. 

The third case of interest was in P. H. 
(case 13), who on the first examination 
was noted to have numerous peripheral 
lens riders of an immature cataract in the 
left eye; these could be easily visualized 
with an ophthalmoscope, standing out 
against the fundus reflex. When exam- 
ined following a course of hormone ther- 
apy (after eight months) the lens opac- 
ities could not be seen at all! However, 
vision remained unchanged. 

In three other cases of immature cat- 
aract, a normal amount of progression 


of the opacification was noted over an 
eight-month period. 


DISCUSSION 


Little discussion is possible because of 
very limited knowledge. The facts in the 
study are at times very difficult to ex- 
plain, and yet they are facts. The finding 
of convergence insufficiency in feeble- 
minded (and hence illiterate) individuals 
is not a surprise. The development of ex- 
ophoria following male-hormone ther- 
apy remains an intriguing and unex- 
plained finding. Hamilton*® has suggested 
that the diabetes in case 1 (C. M.) may 
represent the unusual type of diabetes 
similar to that which occurs in women 
after the menopause. In these cases of low 
levels of sex hormones some change in 
diabetic condition has been reported by 
certain investigators following sex-hor- 
mone therapy. The effect of male-hor- 
mone therapy on immature cataract in se- 
lected cases presents an interesting prob- 
lem. 

Of interest is the amazingly low inci- 
dence of glaucoma in the feeble-minded 
group as a whole. The Kansas State 
Training School has a census of approxi- 
mately 1,250, and these patients receive 
excellent medical attention. Any conges- 
tive glaucoma would he noted, but there 
are only a handful of cases on record, and 
yet over half of the patients are in the 
age group of glaucoma. Incidentally, the 
incidence of peptic ulcer in this group 
is remarkably low, and this is not sur- 
prising provided our ideas of “hustle and 
bustle of modern life” in the etiology 
of both glaucoma and peptic ulcer are 
correct. 

CONCLUSIONS 

Seventeen male castrates were ophthal- 
mologically examined before and after the 
administration of therapy with the male 
sex hormone. Convergence insufficiency is 
quite prevalent among the feeble-minded. 
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Castrates showed a definite tendency to 
develop exophoria following hormone 
therapy. A remarkable regression of fun- 
dus retinopathy was noted in the only 
diabetic in the group following therapy. 
An immature cataractous opacity was 


P, J. LEINFELDER 


markedly decreased in density following 
therapy, while two other cases developed 
anterior subcapsular peripheral zonular 
cataracts following or during male-hor- 
mone therapy. 

640 South Kingshighway. 
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CHOKED DISCS AND LOW INTRATHECAL PRESSURE 
OCCURRING IN BRAIN TUMOR* 


P. J. LEINFELDER, M.D. 
Iowa City, Iowa 


Although the theory that attributes 
choked discs to compression of the central 
vein in the vaginal space gives the most 
acceptable explanation, it is readily 
granted that this interpretation does not 
satisfy in all cases of choked disc. In 
those patients in whom a high cerebro- 
spinal-fluid pressure is present but in 
whom choked discs are absent, there is no 
completely satisfactory explanation for 
the failure in development of edema of 
the nerve heads. In cases with low intra- 
thecal pressure and edema of the nerve 
heads, we are usually confronted with 
one of two possibilities. Either the pa- 
tient is suffering from an inflammatory 
condition of the optic-nerve heads, and 
the diagnosis of papillitis usually can be 
made upon the basis of loss of central 
vision, or a brain tumor is present, and 
the finding of a normal intrathecal pres- 
sure as obtained by lumbar puncture con- 
fuses the diagnostician and may result in 


*From the Department of Ophthalmology, 
College of Medicine, State University of Iowa. 
Presented before the American Ophthalmo- 
logical Society, at Hot Springs, Virginia, June, 
1943. 


incorrect interpretation of the clinical syn- 
drome. The occurrence of choked discs 
without increased intrathecal pressure 
thus becomes an important problem, the 
clarification of which will lead to earlier 
diagnosis and better understanding of 
the mechanism of production of edema 
of the nerve heads in brain tumor. This 
subject as it concerns inflammations of 
the optic nerves has been adequately dis- 
cussed in articles by Dandy’ and more re- 
cently by Bedell.” 

While studying a group of patients who 
had choked discs and proved brain tu- 
mors, it was found that a number of 
them had normal intrathecal pressure, as 
obtained upon lumbar puncture (less than 
200 mm. of water). Inasmuch as we or- 
dinarily consider 200 mm. of water as the 
lower limit at which choked discs develop, 
the low levels obtained seemed paradoxi- 
cal. This appeared to be especially con- 
fusing in view of an experience with the 
papilledema that occurs in the course of a 
retinitis associated with general diseases, 
in which we* had determined 200 mm. as 
the dividing line between the edematous 
and nonedematous state of the nerve head. 
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Since the visual acuity was normal in all 
cases in which it could be obtained, it was 
not believed that an inflammatory condi- 
tion of the nerve was present. Further- 
more, the clinical state of the patients 
made it appear certain that the seemingly 
anomalous occurrence of the choked discs 
was directly related to the brain tumor. 

In order to understand more fully the 
circumstances associated with the edem- 
atous nerve heads and the low intra- 
thecal pressure, a careful study of the 
records of these patients was made. The 
significant data from the records of 12 
patients with brain tumor, low intrathe- 
cal pressure, and choked discs are pre- 
sented in table 1. This group was obtained 
from a series of 80 patients with choked 
discs in whom there was a positive diag- 
nosis of brain tumor. In 68 patients the 
cerebrospinal fluid was above 200 mm. of 
water, with an average of 343 mm. The 
pressure obtained upon lumbar puncture 
in the remaining 12 patients was below 
200 mm. of water, and averaged 123 mm. 
In order to determine the usual pressure 
in patients with brain tumor but without 
choked discs, an additional 38 cases were 
selected. In these the pressures varied 
from 520 to 80 mm. of water, the average 
being 187 mm. The average pressure of 
29 of the 38 patients who had pressure 
readings below 200 mm. of water was 
140. It is seen, therefore, that the average 
for the 12 cases presented is below the 
average for the brain-tumor cases with- 
out choked discs. 

The table contains most of the signifi- 
cant information concerning the patients. 
In cases 4 and 12 it is obvious that a block 
had occurred which prevented free circu- 
lation of cerebrospinal fluid from the 
cranial cavity to the spinal cord. In case 
5 the low pressure suggests a block but 
compression of the jugular veins had not 
confirmed this. The tabulation of cases is 
made in the order of severity of signs and 


CHOKED DISCS AND LOW INTRATHECAL PRESSURE 1295 


symptoms of increased intracranial pres- 
sure. In the first cases there was little 
or no clinical evidence of increased intra- 
cranial pressure, whereas in the later cases 
the symptoms were extreme. The patient 
in case 9 had had a decompression 16 
months prior to the admission reported, 
but his postoperative course had been en- 
tirely satisfactory until eight weeks prior 
to the present admission, In the last three 
cases there was definite evidence of rap- 
idly increasing intracranial pressure. 


DISCUSSION 


The information available on these pa- 
tients does not permit exact conclusions, 
but it indicates that in special circum- 
stances choked discs and increased in- 
tracranial pressure may occur in brain 
tumor in the absence of an increase in 
cerebrospinal fluid pressure upon lumbar 
puncture. Since this event is contrary to 
the usually accepted theory for produc- 
tion of edema of the nerve head, it is 
necessary to show that there really existed 
a pathologic swelling of the papilla, that 
this swelling was not inflammatory in 
type, and finally that a block did not exist 
in the spinal-fluid circulation at the time 
of the lumbar puncture. 

Pseudoneuritis occasionally can simu- 
late very closely the swollen appearance 
of a pathologic nerve head, and in patients 
in whom cerebral pathology is suspected 
the occurrence of this condition can be 
very confusing and misleading. However, 
in pseudoneuritis, hemorrhages are not 
seen, the apparent elevation is not sub- 
ject to change from time to time, the 
veins are not engorged, and the thick- 
ening of the retina is not opaque as in 
true choking. Furthermore, the elevation 
is usually not of a measurable degree, and 
the blind spot is of normal size when 
mapped on the Bjerrum screen.. In each 
case presented in this report the possibil- 
ity of pseudoneuritis was considered, and 
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only those patients were included con- 
cerning whom there was no doubt as to 
the diagnosis. Several examiners viewed 
each case and there was uniformity of 
opinion. Definite changes in the appear- 
ances of the nerve heads were observed 
in some patients during the preoperative 
period of study. 

The diagnosis of inflammatory swell- 
ing of the nerve head at times may be 
dificult, for the ophthalmoscopic appear- 
ance of the nerve head may be the same 
as in choked disc. However, in papillitis 
the visual acuity is lost early because of the 
central scotoma that accompanies the pro- 
cess, whereas in choked disc visual acuity 
is retained sometimes for months. Rarely 
cases are seen in which this generalization 
does not apply, but in those cases if a 
correct diagnosis can be made it is obvious 
from the accompanying general signs and 
symptoms. In each case reported the vis- 
ual acuity, if obtainable, was normal. This 
fact in addition to the positive diagnosis 
of brain tumor in all patients should ade- 
quately eliminate the possibility of in- 
flammation. 

The most difficult problem concerns the 
cerebrospinal-fluid pressure. In two pa- 
tients (4 and 12), a definite block in the 
spinal circulation was demonstrated. In 
patient 5 the low pressure (78 mm.) sug- 
gested a block, but compression of the 
jugular veins resulted in the normal rise 
in the lumbar pressure. In all other cases 
the response to jugular compression was 
normal. Further discussion of possible ob- 
struction must be entirely speculative, for 
neither clinical nor pathologic evidence in 
- these cases indicated an intermittent type 
of hydrocephalus. It is highly improbable 
that in certain cases there may be a par- 
tial obstruction that does not prevent a 
rise in pressure on jugular compression. 
No criticism can be made of the technique 
of lumbar puncture, for the examinations 


were in all cases made by reliable oper- 
ators, 
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The fact remains, however, that these 
patients showed clinical evidence of in- 
increased intracranial pressure. In the 
table the first patient showed no evidence 
of increased intracranial pressure, but all 
others in succession showed increasing 
signs of hydrocephalus. From the clinical 
standpoint, the appearance of the choked 
discs was reasonable and to be expected. 
Pathologic investigation confirmed the 
clinical impression, for in every case the 
brain showed definite evidence of in- 
creased intracranial pressure either at op- 
eration or post mortem. In some the me- 
ninges were tense while in others the gyri 
were flattened, an internal hydrocephalus 
was present, or a cerebellar pressure cone 
was observed. This gives further evidence 
that true choked discs were present, and 
that they were due to increased intra- 
cranial pressure which for unknown rea- 
sons was not recorded by lumbar puncture. 

One might speculate that the recorded 
pressures in these cases were high for 
these particular patients, and that nor- 
mally the pressures were considerably 
lower. This does not appear to be a logi- 
cal assumption, especially when the path- 
ologic findings of increased intracranial 
pressures are considered. In a similar 
manner, definite conclusions cannot be 
made regarding the effects of slowly and 
rapidly rising pressure in these patients. 
A rapidly rising pressure is more likely 
to produce choked discs and other signs 
and symptoms, but in the patients re- 
ported there was nothing to indicate that 
a rapidly rising intracranial pressure was 
responsible for the symptomatology. The 
fact that the pressure rose rapidly after 
admission in two patients is not significant 
as far as the choked discs in all the pa- 
tients are concerned, but perhaps con- 
tributed to the pathologic appearance of 
the brain and meninges. 

From the evidence available, it seems 
most advisable to consider these patients 
as cases of true hydrocephatus in whom 
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the choked discs were clinical maifesta- 
tions of the intracranial disease. In this 
event the choked discs would be produced 
in the normal manner by the increased 
pressure compressing the central vein 
in the vaginal space of the optic nerve. 


The low lumbar-puncture pressure re. 
mains unexplained, but it is perhaps less 
significant than are the choked discs anq 
the clinical symptoms in the diagnosis 
of increased intracranial pressure jp 
cases of this type. 
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THE RELATIONSHIP OF ORTHOPTIC TREATMENT TO SURGERY* 


Avery DEH. PrRANGEN, M.D. 
Rochester, Minnesota 


I discussed this subject in a previous 
paper and am repeating it here with some 
variations because it was asked for by 
your committee. For the past 25 years the 
pendulum has been gradually swinging 
from cosmetic improvement toward res- 
toration of function in the surgical treat- 
ment of stabismus. This is seen in the 
writings of Jameson,’ Dunnington, and 
Wheeler,? myself,® * and others. 

Surgical treatment of strabismus was 
originally designed mostly for cosmetic 
improvement. With advances in the dif- 
ferential diagnosis and surgical proced- 
ures, restoration of function seems to 
have become the dominant purpose in the 
treatment of strabismus. Orthoptic train- 
ing seems to be the connecting link be- 
tween cosmetic surgery and restoration 
of normal function or real cure. 

In the general consideration of orthop- 
tic training, the question naturally arises : 
By whom and where should it be carried 
out? Inasmuch as it involves an under- 
standing of psychology, physiology, and 


* From the Section of Ophthalmology, Mayo 
Clinic. Read before the meeting of the Amer- 
ican Association of Orthoptic Technicians, Chi- 
cago, Illinois, October 12, 1942. 


pathology, and is quite closely related to 
surgical treatment, it seems to belong 
in the sphere of medicine, particularly 
ophthalmology. The ophthalmologist, 
however, already is a busy man. Can he 
find the time necessary to devote to this 
added burden? Not without assistance, 
I believe. Neither does it seem that or- 
thoptic treatment should be turned over 
to nonmedical fitters of glasses who are 
untrained in the necessary fundamental 
sciences and who, without supervision, 
might exploit this form of treatment. The 
problem seems to have been solved by the 
development of carefully trained techni- 
cal workers who carry out treatment un- 
der the supervision of, and in coopera- 
tion with, the ophthalmologist interested 
in the problem. I am very proud of the 
Association of Orthoptic Technicians. 
You have made real progress and are do- 
ing a fine job. 

In connection with the actual training, 
the question is often asked: How long 
should it be continued? The answer, it 
appears, is that it should be continued 
for as long as satisfactory and definite 
progress is being made. The value of or- 
thoptic training in any given case cannot 
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be established in a few months. In some 


Clinic, patients have been trained continu- 
ously for several years. One particularly 
successful result that I have in mind was 
obtained after three years of intensive 
training, during which there were periods 
of marked relapse. In selected cases and 
under favorable circumstances, training 
can be carried out for from three to five 
years with good results. In most cases, 
however, operation should be performed 
much sooner than this, and further train- 
ing should be given subsequently. 

There is a natural tendency, once train- 
ing is started, to hang on stubbornly past 
the point where surgery should be per- 
formed. I believe that early operation is 
indicated in many instances. The ideal 
procedure in any given case would seem 
to be a preliminary period of orthoptic 
training then operation, and, finally, 
further training. Too often, after a suc- 
cessful operation has been performed and 
the eyes appear to be straight, the family 
and the surgeon lose interest and further 
treatment is not given. 

In discussing some of the relationships 
between surgical treatment and orthoptic 
training, the question naturally arises as 
to when to operate. Savin® might well have 
opened this discussion when he stated 
that surgical measures under modern con- 
ditions, and with modern needles and in- 
struments, could be carried out safely at 
any age beyond that of three years. He 
also thought that cosmetically successful 
operations should be followed by further 
orthoptic training. Griffith® saw the pen- 
dulum swinging rapidly toward earlier 
operation when nonoperative measures, 
reasonably tried, failed to produce results. 
Maddox* * thought operation desirable 
when other measures seemed to have 
failed, and particularly if the time in- 
volved seemed to jeopardize the brain eye 
and this regardless of the youthfulness 


of the patient. His youngest patient was 
16 months old. Thus far, at the Mayo 
Clinic, our youngest patient has been 
three years old. 

Hine,® although he objected to operat- 
ing with the patient under the influence of 
general anesthesia because of the result- 
ant difficulty in watching the eyes, felt 
that if treatment was delayed until after 
the age of seven years, the chances for 
recovery would be remote. The answer to 
this seems to be: Why delay so long? 
Davis’? made the point that it was most 
important to effect a cure at a preschool 
age by means other than glasses; that is, 
by orthoptic training or operation, thus 
avoiding the mental trauma of strabismus 
and the wearing of glasses. The age of the 
patient, then, no longer seems to be the 
determining factor in the problem of when 
to operate. We must depend rather on 
the degree and nature of the strabismus, 
the condition of the visual apparatus, and 
the response or lack of response of the 
latter to training. Feasibility and availabil- 
ity of the patient for training naturally 
must be considered. 

When extensive deviations have to be 
dealt with, and there is no opportunity to 
try orthoptic training, it would appear 
sensible to straighten the eyes surgically 
and give parallelism a chance. I have seen 
fusion develop spontaneously among both 
adult persons and children, after opera- 
tion, when no training had been given. 
Certainly this is better than merely to dis- 
miss the patient with a pair of glasses. 
Failure of the condition to respond within 
a reasonable length of time to refraction 
and orthoptic training, properly carried 
out and sufficiently tried, seems to be the 
prime indication for surgical interven- 
tion. Just what constitutes a reasonable 
length of time seems in the light of pres- 
ent opinion to be six months to a year. 
Surgery should be resorted to if there 
is a tendency toward relapse from the 
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point of either strabismus or amblyopia, 
and also if excessive contracture of the 
muscles continues unabated and the op- 
posing muscles appear to be weakening. 

In the persistently refractory case in 
which a vertical deviation is present, prob- 
ably it is best in most instances to correct 
the vertical deviation surgically. The eyes 
then will often proceed toward cure. If 
the patient has made progress up to a cer- 
tain point with training, but is tien un- 
able to continue, or if the physician 
senses lagging interest on the part of the 
patient and his family, operation would 
seent-to be the next step. In high degrees 
of strabismus, after the patient has ob- 
tained good vision and simultaneous per- 
ception by training, operation designed 
to reduce the angle of the strabismus 
would seem to save valuable time. This 
is then to be followed by further train- 
ing. As Berens, Payne, and Kern" have 
stated it is important to operate in all 
cases in which the condition does not 
respond to nonoperative measures, and to 
put the eyes in a position in which they 
may be able to respond. Hine’® called at- 
tention to the group of strabismic pa- 
tients whose eyes remain straight while 
they are stimulated by training, but in 
the ordinary course of life return to their 
former state. These patients, he felt, 
should be operated on. 

The indications for orthoptic training 
seem to be definite. To determine in any 
given case whether surgical aid is neces- 
sary, orthoptic training should be tried 
as soon as vision is compatible with fu- 
sion, Current opinion places this vision 
at about 6/12. At the Clinic, however, we 
have a record of one case in which fu- 
sion was perfect, in which stereopsis was 
present, and in which vision was 6/15. 
As a preliminary to operation, all agree 
that, when feasible, fusion training is 
essential, This is the period in which 


orthoptics has been of most value to me. 
It is then that the eyes are being studied 
for differentiation and classification of the 
defects. Orthoptics aids in establishing 
relationships, such as muscular, innerya- 
tional, fusional, emotional, and sociologic, 
The ability to possess simultaneous per- 
ception, corresponding retinal congruity, 
and some degree of fusion certainly jn- 
sures a much brighter outlook for success. 
ful surgery.. After operation has been 
performed, the ensuing stage of muscular 
disorganization, during which so fre- 
quently the patient is dismissed, would 
seem to be the time preéminently suited 
for the employment of orthoptic training, 
Above all others, it is probably the time 
when there is the best chance of restoring 
normal function and ultimately bringing 
about a real cure. 

False projection runs high in cases 
of alternating strabismus. Pugh’? found 
it in 77 percent of cases, but in my ex- 
perience this seems rather high. Alter- 
nating strabismus with false projection 
is, however, the least amenable to any 
form of treatment. The argument against 
straightening alternating strabismus with 
false projection surgically is, of course, 
that persistent diplopia may result fol- 
lowing operation. In our experience at 
the Clinic, alternating strabismus has been 
amenable, as a rule, both to training and 
surgery. I have encountered temporary 
diplopia, lasting from a few days to sev- 
eral weeks, in many cases after operation. 
Except in two instances, however, the 
diplopia finally disappeared and the result 
was satisfactory. It seems probable that, 
when alternating strabismus with false 
projection is corrected surgically, one of 
several things may occur: (1) there may 
be true projection and fusion at once, al- 
though this seems rather uncommon; (2) 
there may be a period of disorganization, 
with gradual adjustment to some degree 
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of fusion; (3) there may be a condition 
of pseudobinocularism, or alternate sup- 
pression, which is probably the most com- 
mon occurrence; and (4) there may be a 
continuation of the false projection with 
persistence of the diplopia. I believe this 
last occurs rarely. If more patients with 
alternating strabismus were intensively 
trained after operation, the result might 
be surprisingly good. 

Although discussion of the surgical 
procedures is not within the scope of this 
paper, I° expressed the point of view in 
a former paper that possibly the best sur- 
gical results might be obtained after a 
very careful and refined differential diag- 
nosis has been made, with selection from 
all the various surgical procedures of that 
combination best fitted for the patient at 
hand. Orthoptic training helps in this se- 
lective process. 

In a comparison of the results of or- 
thoptic training and operation in the 
treatment of strabismus, it would appear 
that one is as important as the other, and 
if to these forms of treatment accurate 
refraction is added, three weapons will be 
at hand for the combating of strabismus. 
It is difficult, indeed, to say which of the 


three is the most indispensable. The maxi- 
mal results should be obtained through the 
combined use of all of them, if properly 
performed and in correct sequence. Op- 
eration rarely should be performed before 
refraction and orthoptic training have 
been given a reasonable trial. On the other 
hand, one should not attempt to carry 
training past the point at which it loses 
its effectiveness. When there are indica- 
tions for surgical treatment, operation 
should be performed at once, regardless 
of the age of the patient. 


SUMMARY 


Restoration of function seems to be 
the dominant purpose in the treatment 
of strabismus, and the connecting link 
between cosmetic surgery and restoration 
of normal function appears to be orthop- 
tic training. 

Accurate refraction, intensive orthop- 
tic training, and selective surgery are the 
means at hand for the combating of stra- 
bismus. All are of equal importance, and 
maximal results should be obtained 
through the combined use of all in proper 
sequence. 

Mayo Clinic. 
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DIscussION’ 


Marjorie V. Enos (New York): It 
is a privilege to discuss the paper of a 
man with such great experience who can 
so briefly and clearly present his ideas 
on so controversial a subject as “The 
relation of orthoptic treatment to surg- 
ery.” 

I find myself in general agreement with 
Dr. Prangen’s conclusions, though would 
like to say that we orthoptic technicians 
in general are more hopeful about anom- 
alous correspondence ; it may mean much 
long and hard work but we do have 
cases that are broken down. 

I should like to be allowed to consider 
some of the problems that arise in the 
work of the orthoptic technician particu- 
larly when a decision regarding surgery 
is necessary. 

The question of when to operate in a 
case of squint is a matter requiring good 
judgment, and the duty of the technician 
is to furnish data on the patient’s angle 
of squint under varying conditions; the 
action of the muscles in the six cardinal 
positions of gaze; the presence or absence 
of abnormal correspondence; and the 
state of the binocular functioning of the 
eyes. 

First and foremost, an experienced 
technician who has worked with a pa- 
tient the length of time agreed on with 
the oculist has the right to say that 
orthopics probably can do no more—at 
least until an operation is performed. 
The discouraging thing is the way in 
which most parents prefer to do almost 
anything in order to avoid an operation. 
Do not think I mean that every case 
should have an operation, but it does 
help to work with an oculist who is will- 


ing to operate after a reasonable time has 
been spent with orthoptic training, 
We technicians stand today at the 
crossroads in the profession of orthoptics 
(if I may stretch a point to call it that), 
wondering if the end of this war will 
bring new opportunities for research and 
advancement, or if the whole situation 
will so lower our standards of living that 
orthoptics will become a luxury we 
Americans cannot afford. Those who feel 
that surgery alone will take care of the 
squints, and with much less fuss and 
bother, too, do not need to worry, but 
those who have seen good results want to 
see those efforts continued. Our oculists 
who have grasped the importance of a 
correct diagnosis and the necessity of 
establishing binocular vision as a criterion 
to be used in operative technique, feel that 
orthoptics will continue and may eventu- 
ally become a science in the best meaning 
of the term. I did a lot of long hard 
thinking before deciding to study orthop- 
tics because I had worked in the eye field 
previously and knew the prejudice against 
it in many quarters. I did not want to go 
into a field which might be declared a 
mistake 10 years later. I sometimes feel 
that the unintentional offenders are those 
who claim brilliant success with very high 
percentages of cures, because they are not 
believed by the skeptics, and the effect of 
much good work is lost to the profession 
in general. I am afraid we (oculists and 
technicians alike) fail to make clear that 
most statistics are on selected cases and 


do not record the patients who are ruled 
out from the beginning because they have 
an amblyopia which cannot be improved, 
an abnormal correspondence which can- 
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not be broken down, or an uncooperative 
parent. I feel this is a natural error into 
which all professions fall, as the normal 
desire is unconsciously to make out the 
best case possible for one’s pet theory. I 
would like to see a list of the 50 worst 
cases that an office or clinic has had with 
some possible explanation of the reasons ; 
for it is by our failures that we learn. We 
all have them I know, as we see each 
others’ dissatisfied cases much more often 
than we see each others’ successes. 

In diagnosis an instrument which from 
the very beginning breaks up every natur- 
al effort to maintain fusion is necessary, 
as we want to bring out the total amount 
of squint, but it seems to me that a dis- 
tinction should be drawn between diag- 
nostic instruments to be used when sur- 
gery is being considered, and instruments 
to be used when we are encouraging all 
the patient’s natural eye habits (assuming 
they are good ones). For a good diagnosis 
both types are necessary. I have seen chil- 
dren go into a spasm the minute a red and 
green glass is put on their eye, when in 
normal seeing they do a very good job of 
holding their eyes straight. 


A good technician is the interpreter to 
the patient of the oculist’s aims and wishes 
in each case, the average oculist not having 
the time to sit down and patiently answer 
the anxious parent’s questions—“How 
long will the exercises last?” “If we have 
an operation will more exercises be 
necessary?” then when they run out of 
that type, it is “What’s that lens you are 
using? Oh, a prism, well what does that 
do, magnify ?”—then we go into an ele- 
mentary course of optics, because unless 
the parent either has complete unques- 
tioning faith or understands what is being 
done, orthoptics cannot be attempted. 

The decision regarding surgery is es- 
sentially that of the oculist, but the tech- 
nician cannot help but love the little 
“twerps” of which she sees so much, and 
if at times she becomes a bit vehement in 
the support of what she feels is best for 
the child, I know the oculist can smile 
and accept the sincerity and interest of the 
technician, without becoming offended 
and feeling that she is telling him how to 
do something he really knows better him- 
self. 

35 East Seventieth Street. 
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CYLINDER RETINOSCOPY—SIMPLIFIED* 


JoserH I. Pascat, M.D. 
New York 


Cylinder retinoscopy was introduced 
into the United States by Dr. Edward 
Jackson almost 50 years ago.' It must 
be said, however, that Dr. Jackson’s ex- 
position of the method was rather sketchy 
and incomplete. It would have required 
a good deal of digging to learn cylinder 
retinoscopy from the meager description 
given. Perhaps for this reason, possibly 
for other reasons, also, the knowledge of 
cylinder retinoscopy did not become 
widely distributed in the United States. 
In fact, it was hardly known to the vast 
majority of practitioners. But about 1920 
Prof. Karl Lindner of Vienna followed 
by Dr. Kramer of Vienna revived the 
method, expanded, refined, and developed 
it. In fact, they went to the other extreme 
of overdeveloping and overrefining it. I 
plead guilty myself to such overrefine- 
ments of the method in some of my own 
contributions on the subject. This newly 
developed method has spread to some 
extent in Continental Europe, but is 
still relatively unknown in the United 
States. Now, one can strike a middle 
course between the sketchiness of the 
original and the overelaboration which 
followed, and it would be well if the 
practitioner were familiar with cylinder 
retinoscopy whether he chooses to use 
it often or occasionally, or not at all. 

What is cylinder retinoscopy? The 
name by contrast suggests the term sphere 
retinoscopy for the ordinary method in 
common use. By this method spheres are 


* Presented before the New York Society for 
Clinical Ophthalmology, January 4, 1943. 

t Jackson, Edward. Skiascopy and _ its 
practical application to the study of refraction. 
Philadelphia, The Edwards and Docker Co., 
1895, p. 81 and pp. 83-84. 


introduced to neutralize spherical errors 
and also to neutralize astigmatic errors. 
This is done by using a sphere to ney- 
tralize each of the principal meridians 
and taking the difference for the cylinder, 
This system is taught in most ophthal- 
mologic postgraduate courses; the find- 
ings are jotted down on the two limbs of 
a right angle. Cylinder retinoscopy does 
not imply that only after a sphere has 
been used to neutralize one meridian, is a 
cylinder introduced to neutralize the 
other meridian. In addition it means that 
in placing the neutralizing cylinder use 
is made of the special phenomena incident 
to obliquely crossed cylinders in order 
to determine the axis and the power of 
the correct cylinder. It is the latter fea- 
ture, the utilization of the special prop- 
erties of obliquely crossed cylinders, 
which makes cylinder retinoscopy a spe- 
cialized method. To follow up the proce- 
dure most easily, two or three preliminary 
points should first be considered. 

The “with” and “against” movements 
in retinoscopy are well known. They are 
basic. In addition to these two types of 
movement there are two others that are 
conveniently termed, “corresponding” 
movements and “oblique’’ movements. 
Corresponding movements are those in 
which the reflex, using -the term reflex 
for the combined light and shadow in 
the pupil, moves in the same plane or 
along the same meridian as the mirror, 
with or against. If the mirror is rotated 
along the horizontal meridian the reflex 
moves in the horizontal meridian. If the 
mirror is rotated along the 45-degree 
meridian the reflex moves along the 45- 
degree meridian, and so on. Oblique move- 
ments are those in which the reflex moves 
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obliquely to the rotation of the mirror. To 
illustrate: If the mirror is rotated along 
the horizontal meridian, the reflex move- 
ment seems to slant off—for example, 
along the 45-degree meridian—or if the 
mirror is rotated along the 45-degree 
meridian the reflex movement seems to 
slant off, say, along the horizontal meri- 
dian, and so on. 

In spherical errors the reflex move- 
ments always correspond to the mirror 
movements. In astigmatic errors, the re- 
flex movements correspond to the mirror 
movements only when these are made 
along the two principal meridians, In all 
other meridians the reflex movements are 
oblique to the mirror movements. This 
phenomenon may be regarded as a sign 
of the presence of astigmatism. Now an 
oblique movement is not so marked or 
pronounced as a corresponding move- 
ment, probably because the oblique 
movement is merely apparent. The real 
movement of the retinal light spot is al- 
ways in the same meridian along which 
the mirror movements are made. To make 
an oblique movement more distinct, the 
mirror is rotated so that the reflex moves 
in the same meridian as the mirror rota- 
tion. For example, if, as the mirror is 
rotated along the horizontal meridian, 
the reflex movement seems to slide off 
to around 45 degrees, the mirror move- 
ment is best made along the 45-degree 
meridian, when the reflex movement will 
become more pronounced. For this rea- 
son the term oblique movements is used 
also in another sense. If there is a cylin- 
der in the trial frame—for example, a 
plus 1.00D. cyl. ax. 90°—and the mirror 
movement along the 180-degree meridian 
shows a “with” movement which slants 
off, say, toward the 30-degree meridian, 
the mirror rotation is made along the 
30-degree meridian, when the “with” 
movement will become more pronounced 
and will now correspond to the mirror 


movement. But the movement is termed 
“oblique” because it is oblique to the axis 
of the inserted cylinder; here both the 
mirror movement and the reflex move- 
ment, although they correspond to each 
other, are oblique to the axis of the in- 
serted cylinder. 

Another preliminary point to examine 
is the significance of the so-called light- 
band. Suppose an eye shows a “with” 
movement in all meridians, and a plus 
sphere—for example a +2.00D. sph.— 
neutralizes the vertical or near vertical 
meridian. There will be a “with” move- 
ment in the horizontal meridian which 
may be termed the “with-moving meri- 
dian.” But the reflex which moves “with,” 
will be more or less band-shaped and run 
along the vertical meridian. This may be 
called the “with-band.” It is at right an- 
gles to the “with-moving meridian.” Or 
suppose the eye shows an “against” 
movement in all meridians and a minus 
sphere—for example, a —2.00D. sph.— 
neutralizes the horizontal meridian. There 
will still be an “against” movement in the 
vertical meridian, and this may be termed 
the “against-moving meridian.” The re- 
flex which moves “against” is more or 
less band-shaped, running along the hori- 
zontal meridian. This is the direction of 
the “against-band,” which is at right an- 
gles to the “against-moving meridian.” 
The band shape may be marked or barely 
indicated, but it is convenient to use the 
term and know its location with reference 
to the axis of the inserted cylinder. 

The aforementioned points in the 
procedure of cylinder retinoscopy can 
best be incorporated by means of an illus- 
tration. An eye, for example, shows a 
“with” movement in all directions. Start- 
ing with a plus sphere, neutralize the less 
hyperopic meridian, which is usually the 
vertical—for example, with a +2.00D. 
sphere. There remains a “with” move- 
ment along the horizontal meridian. In 
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the vertical or near vertical meridian 
there is a “with-band,” and in the hori- 
zontal or near horizontal the ‘“with” 
movement. A plus cylinder—for exam- 
ple, a 1.00D. cylinder—is placed with its 
axis along the “with band” and the mirror 
is rotated along the horizontal meridian. 
If there is no movement or a correspond- 
ing movement the cylinder axis is right 
and the cylinder strength is changed in 
order to neutralize the horizontal meri- 
dian. But suppose, as the mirror is rotated 
along the horizontal meridian, the reflex 
movement slants off and shows a “with” 
movement somewhere along the 45-de- 
gree meridian. This oblique “with” move- 
ment becomes more marked as the mirror 
is rotated along the approximately 45- 
degree meridian. Coincident with this 
oblique “with” movement somewhere 
along 45 degrees there is a “with-band”’ 
somewhere along 135 degrees. Both these 
phenomena, the oblique “with” movement 
and the oblique “with-band,” show that 
the cylinder axis is incorrect. To set it cor- 
rectly the plus cylinder axis is turned 
toward the “with-band.” It is, for example, 
turned 10 degrees so that the +1.00D. 
cylinder is at axis 100°. The mirror is 
now rotated along the 10-degree meridian, 
as near as it is possible to do so, and sup- 
pose now a “with” movement appears 
somewhere along the 135-degree meridian, 
associated with a “with-band” somewhere 
along the 45-degree meridian. The plus 
cylinder has to be turned again toward 
the “with-band,” perhaps 5 degrees, set- 
ting it at axis 95 degrees. Mirror move- 
ments across the horizontal meridian 
would most likely show a slight “with” 
movement corresponding to the mirror. 
The cylinder axis is correct. A stronger 
plus cylinder is necessary to neutralize 
the remaining “with” movement. 

Now, coincident with the “with-mov- 
ing meridian” and the “‘with-band,” there 
is also an “against-moving meridian” and 
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an “against-band.” But in using plus 
cylinders it is best to concentrate only on 
the “with” movement and the “with. 
band.” The “with” movement and the 
“with-band” are generally easier to see 
and locate than the “against” movement 
and the “against-band,” probably because, 
for one thing, the “with” movement 
(when a plane mirror is used) is the true 
movement, whereas the “against” move- 
ment is, in a sense, an illusion. The essen- 
tial point to remember then is to watch 
for the appearance of a “with” move- 
ment or a “with-band” about 45 degrees 
to either side of the plus cylinder axis, 
The appearance of such a band shows 
the cylinder is wrongly placed, and to set 
it right the axis has to be turned toward 
the “with-band.” 

It is possible to examine all eyes with 
plus cylinders, and many examiners pre- 
fer to do so routinely even in myopia— 
under cycloplegia, of course. However, 
there are also many who use minus cylin- 
ders. The compact trial cases such as the 
“Refractors” and the “Phoroptors” carry 
only minus cylinders; in some subjective 
tests, moreover, minus cylinders are pre- 
ferable. The procedure will therefore be 
repeated with the application of minus 
cylinders. If an eye shows an “against” 
movement in all directions, a minus 
sphere—for example, a —2.00D. sph.— 
neutralizes one meridian, usually the 
horizontal meridian first. There is then an 
“against” movement in the vertical meri- 
dian and an “against-band” in the hori- 
zontal meridian. A minus cylinder—for 
example, a —1.00D. cylinder—is placed 
at axis 180 degrees (that is, along the 
band) and the mirror is rotated along 
the vertical meridian. There may be no 
movement now or a corresponding move- 
ment. This shows that the cylinder axis 
is correct. But suppose as the mirror is 
moved along the vertical meridian the 
“against”? movement which was previ- 
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ously in the vertical meridian seems to 
slant off toward the 135-degree meridian 
and the “against-band” appears some- 
where along the 45-degree meridian. This 
shows that the minus cylinder axis is 
incorrect and to set it correctly the minus 
cylinder axis has to be turned toward the 
“against-band.” The axis of the —1.00D. 
cyl. is shifted from 180 degrees to 10 
degrees and the procedure repeated. Of 
course here, too, coincident with the ob- 
lique “against” movement and _ the 
“against-band” there is a “with” move- 
ment and a “with-band.” The “with” 
movement is in the direction of the 
“against-band,” and the “with-band” is 
in the direction of the “against”? move- 
ment. It is also possible to make the 
“with” movement and the “with-band”’ 
the more prominent by using overstrong 
minus cylinders. But it is better in the 
interests of simplicity, when using minus 
cylinders, to concentrate chiefly on the 
“against-band” and the “against” move- 
ment, in order to set the cylinder aright. 

The strength of the initial cylinder de- 
pends upon several factors, such as the 
brightness of the reflex, the rapidity of 
movement; and the character of the band. 
When the last named is well marked, the 
error is 2.00D. or more and one can start 
with a 2.00D. cylinder. If the band char- 
acter is not well marked, the error is 
under 2.00D. The findings of the ophthal- 
mometer, which are best obtained before 
retinoscopy, will also help. The impor- 
tant point is to use a cylinder slightly 
weaker than the full correction. In this 
way if one uses plus cylinders to neu- 
tralize a remaining “with” motion in one 
meridian, one concentrates on the oblique 
“with” movement and the “with-band” 
which will be the more prominent, and 
turns the plus cylinder axis toward the 
“with-band.” Similarly, if minus cylin- 
ders are used to neutralize a remaining 
“against” movement in one meridian, con- 


centrate on the oblique “against” move- 
ment and the “against-band,” which will 
be the more prominent, and turn the 
minus cylinder toward the “against- 
band.” In either case it is best to start 
with a weaker cylinder and build up if 
necessary. 

A few words about the so called “guide 
angle.” This is the name of the angle 
between the axis of the plus cylinder and 
the direction of the “with-band,” or the 
axis of the minus cylinder and the direc- 
tion of the “against-band.” It is called 
guide angle because the examiner can 
guide himself by the size of the angle as 
to whether the cylinder, though in the 
wrong position, is just right in amount, 
too weak, or too strong. The size of the 
angle varies from the limits of 0 degrees 
to 90 degrees. It tends to be below 45 
degrees when the cylinder is too weak, a 
little above 45 degrees when the cylinder 
is just right, and much above 45 degrees 
when the cylinder is too strong. It is 
probably better not to consider the size 
of this angle but just to watch for the 
presence of such an angle. It indicates 
that the cylinder axis is wrong. For 
moderately small misplacements of the 
cylinder when using a cylinder a little 
weaker than the full cylinder power, the 
guide angle will be close to 45 degrees ; 
that is, the band will appear about 45 de- 
grees to either side of the cylinder axis. 
Once the correct cylinder axis is found, 
the amount may be determined more 
easily by ordinary retinoscopy, watching 
for the point of neutralization or slight 
reversal. 

A few practical suggestions: Cylinder 
retinoscopy requires a keen eye and a 
steady hand. The pupil must be dilated 
and the examination made along the pa- 
tient’s visual axis or very close to it; for 
example, with the patient fixating the 
upper edge of the mirror. It is also neces- 
sary to have the cylinder axis so marked 
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that it is visible from the distance of the 
examiner, This may be accomplished by 
having the handle of the rim in line with 
the axis or preferably by markings on 
the surface of the lens. Some arrange- 
ment with Thorington’s ‘“axonoscope” 
may also be applied. It is also important 
to have one meridian neutralized as ac- 
curately as possible with a sphere before 
cylinders are applied to neutralize the 
other meridians. 
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Perhaps even more than in ordinary 
retinoscopy, the aberrations of the eye 
complicate the test. The fact that the re. 
fraction of the peripheral zone is variable 
along different directions and differs, as q 
whole, from the refraction of the optical 
zone, also complicates the test. Neverthe- 
less, any one who has followed the proce- 
dure herewith presented should find it 
relatively easy to try out its application, 

37 West Ninety-seventh Street. 


EVALUATION OF ORTHOPTIC INSTRUMENTS 


EvizABEtH K. STARK 
New York 


The number of orthoptic instruments 
is legion. They range in complexity from 
the simple bar reader to the extreme elab- 
orations of the royal rotoscope. Fantastic 
claims as to their individual efficacy 
have been set forth too often, particu- 
larly by the manufacturers. So far as I 
know, no comparative, scientifically con- 
trolled study has ever been made. Such a 
piece of research would be a valuable con- 
tribution to orthoptics. 

Certain practical applications do_be- 
come established, however, as the result 
of use over a period of time. The evalua- 
tions set forth in this paper are based on 
such experience. Admittedly, they may 
not be entirely free from bias. 

Any instrument that can be used for 
the treatment of squints can also be used 
for the treatment of phorias, but the con- 
verse is not true, since the orthoptic 
treatment of strabismus presents more 
problems and complications than does 
that of the latent muscle imbalances. 

At present, the major amblyoscopes. 
the stereoorthopter, and the rotoscope 
are used more than any others as basic 
instruments in orthoptic training. For this 
reason, I propose to limit this discussion 
chiefly to them, 


Of these, the major amblyoscopes are 
the preferred instruments. They com- 
prise the synoptophore, the synoptiscope, 
and the orthoptoscope. As they are made 
by different manufacturers, they differ in 
minor details, but the optical principle 
on which they are constructed is that of 
the orignal Worth amblyoscope. The in- 
corporation of an illuminating system 
with individual flashers and rheostats for 
each light, the mounting of the arms or 
barrels so that they can be moved inde- 
pendently as well as in unison, and the 
inclusion of accurately calibrated scales 
are improvements common to all, which 
greatly enhance their value. 

It is essential in working with squints 
that the instrument used be capable of 
adjustment to the angle of deviation, so 
that images can be projected simultane- 
ously on the two maculas. The major 
amblyoscopes have a wide lateral range 
and can compensate for more than 1004 
of deviation in either direction (con- 
vergence or divergence). This range like- 
wise permits the development of wide 
fusion amplitudes. Adjustments can also 
be made for vertical and torsional dis- 
turbances. 

In the last few years, emphasis has 
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been placed on the fact that an abnormal 
retinal correspondence is apt to develop 
in squinters as the result of the faulty po- 
sition of the eyes. Authorities are agreed 
that 50 percent or more of all individuals 
with strabismus develop this anomalous 
association. Accordingly, the diagnosis 
and treatment of abnormal retinal corre- 
spondence have become paramount func- 
tions of orthoptics. 

The chief reason for the preference for 
the major amblyoscopes lies in the fact 
that they qualify for both these functions. 
I believe that the orthoptic technicians 
present will agree with the statement that 
the diagnosis of the status of retinal cor- 
respondence can be made more satisfac- 
torily on one of the major amblyoscopes 
than by any other means. This statement 
is indisputably true in the case of very 
young children (three to six years). 

Observation of the behavior of the 
sharp corneal reflexes with alternate flash- 
ing enables the examiner to check ob- 
jectively against the subjective setting 
of the patient as well as to obtain an in- 
dependent measurement. 

In regard to treatment, these instru- 
ments are the only ones with proved 
techniques for overcoming anomalous ret- 
inal correspondence. Several techniques 
based on stimulating the two maculas, 
either simultaneously or in rapid succes- 
sion are available. At best, the procedure 
is time consuming, and many treatments 
may be required before the objective and 
subjective measurements invariably coin- 
cide, indicating the establishment of nor- 
mal retinal correspondence. 

Noting the behavior of the corneal re- 
flexes is also an invaluable aid when fu- 
sion amplitude is being developed in in- 
dividuals with normal retinal correspond- 
ence, The alert observer often notes the 
point where fusion is lost before the pa- 

,tient becomes aware of diplopia. En- 
couragement or confirmation of suppres- 
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sion is thereby guarded against. 

Viewing the corneal reflexes may be 
facilitated by removing the patient’s 
glasses and substituting the equivalent 
spherical correction with lenses from the 
trial case in the cells attached to the eye 
pieces. In the treatment of accommodative 
squint, a condition in which it is desirable 
to disassociate accommodation and con- 
vergence, the strength of plus lenses can 
be reduced or minus lenses used to in- 
troduce the desired amount of accommo- 
dation. 

It might be noted here that no pro- 
vision is made on the stereoorthopter or 
rotoscepe for conducting exercises with 
varying amounts of accommodation, The 
collimating lenses can be removed from 
the stereoorthopter in order to introduce 
a fixed amount of accommodation, and 
the rotoscope is equipped with a pair of 
—2.50 spherical lenses that can be fitted 
in front of its fixed lenses. 

The mounting of the arms of the major 
amblyoscopes so that they can be moved 
horizontally, either independently or to- 
gether, provides for measurements and 
fusion amplitudes in the lateral fields of 
regard. There is no provision, however, 
for these functions in the vertical fields, 
and this may be considered the main de- 
ficiency of these instruments. 

Before going on to the other instru- 
ments, I want to take up the question of 
targets. This involves more than the mere 
provision of fixation objects grouped 
according to Worth’s three grades of bin- 
ocular vision. In the orthoptic treatment 
of young children, aside from the person- 
ality of the squint trainer, the major 
burden of obtaining codperation and 
maintaining attention falls on the targets 
used. No orthoptic instrument will cure 
any form of muscular imbalance if the 
patient looks with indifference. It is es- 
sential that he must recognize and be in- 
terested in what he is looking at. 
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Targets for the major amblyoscopes 
meet this need in depicting such subjects 
as animals, toys, games, nursery rhymes, 
and Walt Disney characters. Along with 
other more abstract representations a 
large supply in varying degrees of diffi- 
culty is on the market. Furthermore, with 
a little thought and care it is possible 
to supplement one’s commercial supply 
with others made by hand. Targets re- 
lating to Christmas, St. Valentine’s Day, 
Easter, and so on, can be reserved to 
furnish new interest as the various holi- 
days and seasons roll around. 

Emphasis should be placed on the fact 
that most of the targets for the- major 
amblyoscopes are brightly colored, with 
the colors enhanced in the instruments by 
transillumination. Psychologists have 
stressed the attention-arresting and at- 
tention-holding power of color when ap- 
plied to advertising. It is an equally potent 
factor in these respects w hen applied to 
orthoptics. 

In contrast, the targets supplied for the 
other two instruments I am going to con- 
sider, the stereoorthopter and the roto- 
scope, are in black and white, with a pre- 
ponderance of representations too abstract 
to have meaning or appeal for a young 
child. While this is not an intrinsic fault 
of the instruments themselves, it is one 
which can greatly curtail their usefulness. 

It is a fairly simple matter to supple- 
ment the commercial targets of the stand- 
ard rotoscope with colored pictures pasted 
on 30- by 75-mm. cards. This deficiency 
cannot be so easily compensated for with 
the royal rotoscope or the stereoorthopter, 
in which the targets must fit in circular 
holders and be made of a material capable 
of transillumination. 

The stereoorthopter resembles the am- 
blyoscopes in that images are reflected to 
the eyes from mirrors set at an angle. 
It differs in that the targets remain sta- 
tionary as the mirrors, which are hinged 


together, are adjusted to give the desired 
prismatic effect. By so changing the angle 
of the mirrors a range approximating 608 
of divergence to 704 of convergence can 
be covered. Like the major ambly Oscopes, 
provision is made for vertical and tor- 
sional disturbances, the targets are trans- 
illuminated, and rheostats and flashers are 
connected with the individual lights, 

The yoking of the mirrors deprives the 
stereoorthopter of much of the flexibility 
of the major amblyoscopes, and their 
manipulation by means of a short lever 
permits less delicate control. Furthermore, 
it is not so precisely calibrated. It is a 
cumbersome instrument and its massive- 
ness sets up a barrier between the pa- 
tient and the doctor or technician, a defj- 
nite handicap in working with young 
children. 

The eyes of the patient are visible, how- 
ever, and the corneal reflexes distinct 
enough to facilitate the obtaining of a 
satisfactory objective measurement by 
alternate flashing, with which to compare 
the subjective report of the patient. It 
is possible, then, to diagnose abnormal 
retinal correspondence on the stereoor- 
thopter. Theoretically, it should also be 
possible to treat and correct the anomaly 
on this instrument, but its usefulness for 
this function has not yet been established. 

The distinctive feature of the stereoor- 
thopter is the gearing of the mirrors 
to a motor which oscillates them horizon- 
tally when it is set in motion, thus requir- 
ing the maintaining of binocular vision 
in the lateral fields, an excellent exercise 
for individuals with a slight noncomitant 
deviation. Furthermore, settings can be 
made so that the angle of the mirrors 
changes as they swing, in order to intro- 
duce a varying prismatic effect which re- 
quires movements of convergence or di- 
vergence in conjunction with the lateral 
movements. Exercises of this sort are 
helpful in developing fusion amplitudes, 
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particularly so in building up conver- 
gence. 

It should be noted that flashing devices 
are hooked up with the motor as well, so 
that the lights can be flashed automatically 
either singly, together, or alternately if 
such stimulation is desired. 

One of the selling points often ad- 
vanced for instruments with motorized 
units, such as the stereoorthopter and the 
rotoscope, is the contention that the pa- 
tient can be exercised automatically after 
the proper preliminary adjustments have 
been made, thus leaving the doctor or 
technician free for other duties. While 
this argument may be valid for those 
adults and adolescents eager to improve 
their condition, it is absolutely fallacious 
when applied to other individuals, espe- 
cially to young children. The child is 
easily distracted and much more inter- 
ested in what the other fellow is doing 
than in what he is supposed to do. Unless 
the eye of authority is on him, he will 
not continue to look attentively. He be- 
gins to play with various parts of the in- 
strument, This may involve a physical 
hazard where rotating parts are exposed, 
as on the rotoscope, and straying fingers 
may be pinched. Another precaution must 
also be observed with these mechanized 
exercises. In following moving targets 
patients may become nauseated or dizzy, 
and care must be taken that the treatments 
are not prolonged to the point where this 
unpleasant reaction occurs. 

Two models of the rotoscope, as has 
been indicated, are on the market, one a 
standard model, the other known as the 
royal rotoscope. I have had no experience 
with the latter model, but it is my impres- 
sion from having seen it demonstrated 
that its superelaborations do not com- 
pensate for the marked increase in cost. 

Optically, the rotoscope is a Holmes 
or Brewster stereoscope with increased 
prismatic power, Even so, it is limited in 


its adjustments, by separating the targets, 
to 504 of convergence and 404 of diver- 
gence. The advantage of increasing the 
strength of the prisms still more would 
undoubtedly be offset by increased chro- 
matic aberration and distortion, as these 
are sufficiently evident in the present 
set-up to be disturbing. 

The rotoscope is limited not only to 
the treatment of deviations ranging from 
50 of convergence to 404 of divergence 
but it is further limited to cases in which 
there is normal retinal correspondence. 
The eyes of the patient are visible through 
the lenses, but not with sufficient clarity 
in most instances to obtain an accurate 
objective measurement. It is often im- 
possible to observe any shift in fixation 
with alternate screening or flashing over 
a wide range of settings. For this reason, 
the status of retinal correspondence can- 
not be determined satisfactorily or ap- 
propriate treatments instituted for the 
correction of abnormal retinal corre- 
spondence. Before binocular treatments 
are given on the rotoscope to any squint- 
ing individuals, the status of retinal cor- 
respondence should first be determined by 
the Tschermak afterimage test, or by a 
diplopia test, if a major amblyoscope is 
not available, in order to eliminate those 
individuals who manifest the abnormal 
association. 

The characteristic feature of the roto- 
scope, implied in its name, is its provision 
for revolving the test objects. The flat 
plate on which the targets are mounted, 
and over which they are moved in and 
out, is geared to a motor which revolves 
it. Speed and diameter of revolutions 
can be varied, with 72 mm. as the maxi- 
mum diameter. 

Following the rotating targets and 
maintaining fusion call into play con- 
stantly changing ocular-muscle coordina- 
tions. Fusion must be held in all the sec- 
ondary fields of regard, and individuals 
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with vertical deviations have difficulty in 
so doing. Exercises of this sort on the 
rotoscope are especially beneficial for in- 
dividuals with vertical imbalances, wheth- 
er hyperphorias or hypertropias. These 
rotational exercises may also aid patients 
with iateral deviations in transferring 
their acquired fusional ability to daily life, 
where the demands of useful binocular 
vision call for facile adjustments in vari- 
ous directions of gaze as well as for 
different distances. 

Stimulation by flashing, as an adjunct 
in breaking down amblyopia and suppres- 
sion, can automatically be given on the 
rotoscope, as its lights like those of the 
stereoorthopter, are in circuit with the 
motor. 


SUMMARY 


In the foregoing discussion, emphasis 
has been placed on the usefulness of the 
orthoptic instruments in the treatment of 
squints, particularly in the treatment of 
young children suffering with squints, for 
it is my conviction that the orthoptic treat- 
ment of young children offers both the 
greatest challenge and the greatest oppor- 
tunity for developing useful binocular 
vision. 

Of all the orthoptic instruments on the 
market, the major amblyoscopes (the sy- 
noptophore, the synoptiscope, and the 


orthoptoscope) are the preferred instry. 
ments. They afford the most Satisfactory 
means of diagnosing the status of retina] 
correspondence, and, in the presence of 
abnormal retinal correspondence, they of- 
fer the only proved methods of treatment. 
Furthermore, they are adapted for the 
treatment of any form of ocular-muscle 
imbalance for which exercises may be 
prescribed. Fusion can be exercised out 
of the primary position in the lateral 
fields, but not in the vertical fields of re- 
gard. 

The mechanism of the stereoorthopter 
facilitates the development of fusion am- 
plitudes, particularly of convergence, and 
in the presence of a slight noncomitance, 
of fusion in the lateral fields. The presence 
of abnormal retinal correspondence can 
be determined by means of the stereoor- 
thopter, but its usefulness in treating this 
condition has not yet been established. 

The rotoscope is limited in the treat- 
ment of lateral deviations to those rang- 
ing from 504 of convergence to 404 of 
divergence, and in the case of squints to 
those in which there is normal retinal 
correspondence. The rotating targets, re- 
quiring fusion to be maintained in the 
various fields of regard, afford a par- 
ticularly effective exercise for vertical dis- 
turbances. 

30 East Fortieth Street. 
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DISCISSION OF CONGENITAL 
(CATARACTOUS) DIS- 
LOCATED LENS 


Oris R. Wotre, M.D., Russert M. 
Wotre, M.D.* AND PIERRE 
Georcariou, M.D. 
Marshalltown, Iowa 


In May, 1942, W. L., a highly intelli- 
gent boy, aged six years, was brought to 
us with vision, R.E. 4/200; and L.E. 
6/200, which could be only slightly im- 
proved by dilatation and refraction. A 
positive diagnosis of congenitally dis- 
located (opaque) lenses was made, as in- 
dicated in figure 1. A discission of the 
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Fig. 1 (Wolfe, Wolfe, and Georgariou). A, 
Appearance of right eye, with congenital dis- 
location of (cataractous) lens, on first exami- 
nation. Full atropine dilatation. B, Schematic 
drawing of position of lens. 

Fig. 2. A, One month after second two-knife 
discission. The left eye had only one surgical 
procedure and less lens remaining after one 
month. B, Schematic drawing of relative size 
and position of lens residue. 

Fig. 3. A, Appearance of both eyes nine 
months after surgery was employed. Normal 
corrected vision. B, Schematic drawing of rela- 
tive size and position of lens residue. 


* Lieutenant U.S.N.R. (Ophth.). 
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lens of the right eye was performed by the 
following technique: First the lens was 
speared with a straight needle (fig. 4) and 
the lens lifted forward and downward. 
Then a curved needle was inserted at the 


Fig. 4 (Wolfe, Wolfe, and Georgariou). The 
straight needle entered the anterior chamber at 
the limbus (4-o’clock position). The lens was 
speared and lifted forward and down. A curved 
needle then entered the anterior chamber at the 
limbus (9-o’clock position), and slit the lens 
crosswise while the lens was held and steadied 
by the straight needle. 


opposite limbus, engaged in the lens, and 
a cross discission performed. This was 
repeated about one month later. Atropine 
dilatation was continued, only a very mild 
operative hyperemia resulting. 

In July, 1942, the same surgical pro- 
cedure was employed on the left eye. 
Figure 2A, with 2B representing the 
schematic drawing, serves to illustrate the 
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appearance of the eyes in September, 
1942. In December, 1942, the condition of 
the eyes was as shown in figures 3A and 
3B (schematic), representing the mate- 
rial progress. At the last examination, 
with the patient looking straight ahead, no 
lens tissue whatever was seen. With the 
eye looking upward a small remnant can 
be found, as depicted in figure 3A. 

The last examination was made on 
April 8, 1943, when the vision, corrected 
(R. = +14.00D. sph.=<=+2.00D. cyl. 
ax. 90°; L. = +13.50D. sph. <= +2.00 
D. cyl. ax. 90°), was 20/15 in both eyes. 
Bifocals are now being worn and contact 
lenses will be considered later. The pa- 
tient has, during this time, been undergo- 
ing intensive orthoptic training. To all 
appearances the eye is now normal in 
every respect, except aphakia, and the pa- 
tient was permitted to take up his school 
work and studies which had been discon- 
tinued during the treatment. It now ap- 
pears to be an ideal case of rehabilitation. 
Two other children have been so operated 
on with the same degree of success. 

From this limited experience the au- 
thors suggest that possibly these cases of 
congenital dislocations stand a_ better 
chance of a return to near normal vision 
by early surgery than would be the case if 
they were allowed to go on to adult life 
with impaired vision, lack of retinal edu- 
cation, and later be subjected to much 
more difficult surgery when the lens be- 
comes hard, 

W olfe Cataract Clinic. 


EXOPHTHALMOS IN THE 
NEWBORN 
REPORT OF A CASE 
Rosison D. HArtey, CAPTAIN 
(MC), A.U.S. 


Panama, Canal Zone 


The occurrence of unilateral exoph- 
thalmos in the newborn infant is unusual. 


In a consideration of the causes of pro. 
ptosis in the infant, we should include 
(1) birth injuries from the use of ob. 
stetrical forceps, when severe pressure 
may be made over the malleable bones 
of the face so as to compress the orbital 
contents ; (2) retrobulbar hemorrhage in- 
cluding infantile scurvy; (3) orbital cel- 
lulitis; (4) congenital vascular tumors; 
(5) dermoids and malignant tumors; (6) 


Fig. 1 (Harley). Exophthalmos in a newborn 
infant, 11 days old. Complete closure of the lids 
of the left eye was present only when the infant 
cried, 


Fig. 2 (Harley). Complete recession of the 
exophthalmos in a newborn infant, aged 32 days, 
Note edema of the left upper lid, which disap- 
peared a few days later. 


cranial sinus thrombosis; (7) meningo- 
cele and orbital abscess; (8) inflamma- 
tory pseudotumor of the orbit; (9) the 
Schiiller-Christian syndrome ; (10) syphi- 
lis and tuberculosis; and (11) parasitic 
diseases. 

The pre- and postnatal history of the 
infant, the delivery, blood studies includ- 
ing the serology and vitamin-C content, 
X-ray studies, and a general physical ex- 
amination should serve to exclude the 
majority of the differential conditions. 
Windham! reported a case of exophthal- 
mos in a six-day-old infant which prompt- 
ly subsided within 20 days following X- 
ray therapy. No definite diagnosis could 
be made. The following case report has 
a marked similarity to the one just cited. 

D. S., a brown female infant, three 
days old, was brought to Gorgas Hospital 
on April 25, 1942, because of a marked 
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exophthalmos of the left eye. The mother 
stated that the infant’s eyes were per- 
fectly normal following birth but that on 
the first day after birth the left eye began 
to protrude noticeably. The mother had 
been in regular attendance at the Gorgas 
prenatal clinic, but was delivered in her 
home at the last minute by a midwife, 
due to the distance from the Hospital. 
The delivery was reported to have been 
normal, as had been two previous ones in 
1936 and 1940. The prenatal record was 
normal in every respert. The mother’s 
Wassermann test was negative and there 
was an adequate intake of citrus fruits in 
her well-rounded diet. 

A complete physical examination by 
the pediatrician revealed a normal healthy 
infant except for the prominent left ex- 
ophthalmos. Laboratory examinations in- 
cluding blood studies and serology were 
all normal. On April 27th the patient 
was seen at the Eye Clinic, where the in- 
traocular tension, pupillary reflexes, ex- 
traocular motility, and fundi were found 
to be within normal limits. No exoph- 
thalmometer was available, but by meas- 
uring the summit of the cornea from the 
outer margin of the orbit, it was found 
to be O.D. 6 mm. and O.S. 17 mm. There 
was no ecchymosis nor inflammation 
about the lids, but an incomplete closure 
of the eyelids on the left side was noted. 
No bruit or pulsation of the eye could be 
demonstrated. Two X-ray pictures of the 
skull, orbits, and optic foramina were 


taken and reported negative. The infant 
was seen in the Eye Clinic every two days 
until May 5th. The proptosis measured 
the same but lid closure appeared increas- 
ingly more difficult. Because of the danger 
of desiccation to the cornea, the mother 
was instructed to use boric-acid drops 
every 15 minutes and report back in one 
week, A diagnosis of orbital hemorrhage 
probably subperiosteal was made at this 
time, although there was no evidence of 
scurvy. The infant was returned to the 
Clinic on May 15th, and the mother re- 
quested more drops since “they had ap- 
parently made the baby’s eye well.” The 
proptosis now measured O.D. 6 mm., O.S. 
8 mm. The mother stated that the exoph- 
thalmos had subsided within the past few 
days. The infant was seen again on May 
24th, at which time both eyes measured 
6 mm., just 32 days since the proptosis 
had first been noted. Four months later 
the eyes were still perfectly normal. 
Comment. In view of the normal gen- 
eral physical examination, the normal lab- 
oratory and roentgenographic studies, and 
the rather prompt recession of the uni- 
lateral proptosis in this case, it would 
appear that we were dealing with a case 
of orbital hemorrhage probably subperi- 
osteal. The lack of evidence for scurvy 
strongly suggests birth trauma as the 
most likely etiology. The question of any 
amelioration in this case from two ex- 
posures to the X ray is a debatable point. 
Gorgas Hospital. 
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SOCIETY PROCEEDINGS 


EpItep By Dr. RALPH H. MILLER 


NEW YORK SOCIETY FOR 
CLINICAL OPHTHALMOLOGY 


May 4, 1942 
Dr. JAMES W. SMITH, presiding 


CLINICAL VARIETIES OF NYSTAGMUS AND 
THEIR INTERPRETATION 


Dr. ALFRED KESTENBAUM spoke on 
this subject during the instructional hour. 


RECENT ADVANCES IN CATARACT SURGERY 


Dr. DANIEL Kirsy presented a paper 
dealing with advances and points based 
on results in cataract surgery. He stressed 
the fact that extracapsular delivery is in- 
dicated in many cases and will produce 
better results when properly employed 
than intracapsular delivery. 

The retention of the round pupil, pref- 
erably with a small single peripheral iri- 
dotomy, is desirable whenever the pupil 
will dilate sufficiently to allow the exit 
of the lens. No more prolapse or incar- 
cerations are encountered with one than 
with the other when effective sclero- 
corneal suturing is employed. For the lat- 
ter, direct radial appositional sutures are 
the best. He uses a sharp-cutting-edged 
atraumatic needle with 6-zero black 
braided-silk suture. 

Applicable to both the extracapsular 
and intracapsular methods is the plan of 
raising the corneal flap by a central trac- 
tion suture to permit a clear view of the 
iris and lens capsule and to avoid injury 
to the endothelium. This is a conserva- 
tive procedure and does not lead to com- 
plications. 

He has developed some new principles. 
First, the initial point or curvilinear pres- 
sure is entirely within the limbus of the 


cornea because of the anatomic fact that 
the lens equator lies entirely within the 
limbus. Pressure here reaches the zonule 
whereas pressure over the sclera does not, 
and only traumatizes other structures, 
The initial pressure effort accomplishes 
preliminary rupture of the zonule below 
when the zonule is fragile or demon- 
strates the size, bulk, and consistency of 
the lens and the condition of the vitre- 
ous. It is understood that prior to the em- 
ployment of any pressure, the surgeon 
will recognize conditions such as gaping 
of the incision, continued prolapse of the 
iris, creasing of the flap from puncture to 
counterpuncture, and other signs which 
may contraindicate any pressure. 

After the initial pressure, the flap is 
elevated by the assistant while with point 
pressure the surgeon tilts the lens. Appli- 
cation of the forceps is made above. Then 
the assistant releases the traction suture. 

The point pressure below at the 6- 
o’clock position with traction above at 12, 
then a shift to pressure at 8-o’clock and 
traction at 2 and a third shift to 10 and 
traction at 4-o’clock will loosen and per- 
mit delivery of a cataract that has a fra- 
gile zonule; or it will demonstrate that 
more traction, pressure, and rotation are 
necessary, and that the case belongs to 
the great class 2, with average resistant 
zonule or possibly to another small class 
3 with greater-than-average resistant zon- 
ule. The application of moderately more 
pressure, traction, and rotation will result 
in delivery in class-2 cases, while in class 
3—with resistant zonule and _ resistant 
capsule—the surgeon should be deterred 
from continuing or putting on more pres- 
sure, traction, and rotation. 

It was in the handling of the latter 
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class that he first demonstrated from a 
clinical surgical standpoint the fact that 
the zonule is a lamella or membrane and 
not just a collection of fibers. He has 
shown that by direct interference, strip- 
ping or rubbing the zonule off safely 
from the equator of the lens is better 
than applying continued pressure and 
traction. The direct interference with the 
zonule is safe enough if used with proper 
surgical and anatomic knowledge and cool 
surgical observation and manipulation. 

After successful intracapsular extrac- 
tion with round pupil or with a coloboma, 
the use of eserine or equivalent miotic is 
indicated. The less instrumentation of the 
iris the better. With the use of eserine it 
is necessary only to make sure that the 
iris is not incarcerated in the edges of the 
incision. At the time of the first dressing, 
atropine may or may not be used accord- 
ing to indications. 

Discussion. Dr. J. Goldsmith said that 
the technique described by Dr. Kirby con- 
forms with our present knowledge of the 
gross and microscopic anatomy of the 
anterior segment of the eye. This knowl- 
edge is of tremendous importance, and 
permits the approach to the intracapsular- 
cataract extraction from an intelligent 
point of view. The Kirby technique of 
rupturing the anterior zonular bundles 
superiorly before extraction is important 
and is based on sound anatomic sense. The 
entire zonule, which arises from the sur- 
face of the orbiculus ciliaris, divides, at 
the junction of the anterior and posterior 
two thirds of the base of the ciliary proc- 
ess, into two membranes—the anterior 
and the posterior. 

It is the anterior membrane of Han- 
nover’s canal superiorly which is rup- 
tured by Dr. Kirby’s technique. 

The other technique described, with 
traction at the 2-o’clock position and at 
10-o’clock, and the application of external 
pressure at opposite points below, also 
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gives maximum stretching to the zonular 
bundles and permits early rupture. 

It is important to recall that the pos- 
terior zonular membrane is separate from 
the anterior border layer of the vitreous 
by virtue of the potential space of Petit. 
There are no zonular fibers in the hyaloid 
membrane. 

He showed X rays of air in Petit’s 
space and of metal in Hannover’s canal. 

Dr. John M. McLean said he felt it ad- 
visable to put in whatever type of su- 
ture is to be used before the eye is opened. 
To put a suture into solid tissue such as 
the cornea and sclera after the eye is 
opened adds to the risk of the operation. 
Pure conjunctival sutures are not suffi- 
cient. They do not prevent iris prolapse 
and, far from preventing, seem rather 
to encourage hemorrhage into the anterior 
chamber. 

He asked if Dr. Kirby’s zonular ma- 
neuver was feasible with a round pupil or 
if an iridectomy is necessary. 

He said he always preached, and usu- 
ally practiced, that if the capsule is rup- 
tured or vitreous presents, the peripheral 
iridotomy should be converted into a com- 
plete iridectomy. When vitreous comes 
into the anterior chamber and a round 
pupil is left, in spite of miotics, a dis- 
torted pupil usually results and causes a 
prolonged postoperative reaction. When a 
round-pupil operation is done, miotics 
should be used postoperatively, but not 
when any cortex remains. That is why 
he suggested completing the iridectomy 
if the capsule is ruptured. 

He asked Dr. Kirby in what types of 
cases he considered the extracapsular ex- 
traction better or at least as satisfactory 
as the intracapsular. 

Dr. Daniel Kirby, in closing, congratu- 
lated Dr. Goldsmith on his research and 
said that it is important to realize the in- 
dividuality of the vitreous and the zonular 
membrane. This can be demonstrated 
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when, in lifting the lens, a space of 2 or below. The greater the relative enoph- 


3 mm. can be observed. 

He said that he had never had occa- 
sion to regret appositional suturing after 
the section was made. In his opinion the 
McLean suture is the best of the pre- 
placed sutures. In reply to Dr. McLean’s 
questions he said it is quite feasible to 
strip the zonule from the lens when there 
is a round pupil. If the capsule ruptures, 
he does not necessarily complete the iri- 
dectomy, but he thought it indicated when 
there is a loss of vitreous. 

Atropine should be used after the cap- 
sule is broken, otherwise eserine. 

He said he thought the extracapsular 
extraction applicable in any mature lens, 
in heavily sclerosed lenses where the cor- 
tex is hard right up to the capsule, and 
in intumescent cataracts where the lens 
is greatly swollen. In these latter cases 
it is better to open the capsule and ex- 
trude the material, although it may be 
wise in some cases to let these cataracts 
mature and then choose between the 
extra- and intracapsular procedures. 


A NEW PRINCIPLE OF EXOPHTHALMOM- 
ETRY 


Dr. ALFRED KESTENBAUM described 
his method of exophthalmometry as fol- 
lows: A ruler two inches in width is held 
two inches from the eyes with its lower 
edge at the level of the anterior poles 
of the eyes. The patient looks upward, 
so that the lower limbus forms the an- 
terior pole of the eyes and the sclera be- 
low stands vertical. The examiner looks 
over the ruler in such a way that the 
lower limbus of the patient’s eye is aligned 
with the upper ruler edge. Then he looks 
at the other eye. If the position of the 
two eyes is equal, the limbus of the sec- 
ond eye is aligned with the ruler edge too. 
If however, the second eye is relatively 
enophthalmic, its lower limbus is below, 
so that a white scleral stripe is visible 


thalmos, the wider the stripe. 

A diagram giving the lateral view and 
projecting one eye over the other shows 
that the width of the ruler and its dis. 
tance from the eye are the legs of a 
right isosceles triangle. The distance be- 
tween the limbi of the two eyes (in pro- 
jection) and the width of the sclera] 
stripe are the legs of another small trj- 
angle, similar to the first; hence they are 
equal too. Thus the white scleral stripe, 
which can be measured immediately, 
gives the wanted relative enophthalmos, 
Since the triangle is many times as small 
as the first, errors of arrangement affect 
the result only slightly, for the range of 
error is only about 1 mm. 

This “ruler test of exophthalmos”’ js 
based on a different principle than is 
Hertel’s exophthalmometer because it 
employs the superior instead of the orbi- 
tal margin, but they can be control tests 
for each other. The ruler test does not 
require special apparatus and can be 
quickly applied at the bedside. 

Discussion. Dr. Percy Fridenberg said 
that Dr. Kestenbaum’s method of exoph- 
thalmometry is one of triangulation and 
has many difficulties. The patient’s head 
must be held steady, the measuring ruler 
must be exactly straight and the ex- 
aminer must not move his head. An error 
of even one mm. of any of these factors 
would vitiate the result. He has found 
that the ophthalmometer makes a good 
exophthalmometer in a pinch. The pa- 
tient’s head is fixed and the mires are 
then focused exactly on one eye; if the 
mires have to be moved forward or back- 
ward when the other eye is focused, it is 
clear that there is a relative exoph- 
thalmos. 

Dr. Dewey Katz asked about the dis- 
crepancies in the readings in cases of 
facial asymmetry with a different posi- 
tion of the eye in the orbits. 
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Dr. Kestenbaum, in closing, said that 
Dr. Fridenberg’s method of measuring 
with the ophthalmometer was good but 
pointed out the disadvantage of not being 
able to use it at the bedside. 

He said he had measured many normal 
people and found that some had a facial 
asymmetry and that this always took the 
form of the right eye being about 1 mm. 
in front of the left one. He had never 
seen the reverse in a normal person. 


ACUTE EPIDEMIC KERATOCONJUNCTIVITIS 


Dr. Mitton L. BERLINER read a 
paper on this subject which was pub- 
lished in this Journal (January, 1943). 


HERPES ZOSTER OPHTHALMICUS COMPLI- 
CATED BY EXTERNAL OCULAR PARESIS 


Dr. ALFRED WEINTRAUB reported the 
case of a 51-year-old white male who 
had excruciating headaches of the right 
side of the forehead and skull, a stye of 
the right upper lid, and a swollen pre- 
auricular gland. Two days later the pa- 
tient developed a herpes zoster of the 
right side of the forehead and the stye 
disappeared. Three days following this, 
there was a paresis of the right external- 
rectus muscle followed by a paresis of the 
right superior-oblique muscle and then 
of the left superior-oblique muscle several 
days after that. Accommodation remained 
normal. 

The patient was given salicylates and 
thiamine-hydrochloride injections of 50 
mg. daily. Two weeks later the pareses 
were completely gone and the herpes 
eruption of the skin practically healed. 
The patient was able to resume work. 

The literature shows a number of such 
cases of motor herpes. The oculomotor 
nerve is the most often involved, next the 
sixth, and then the fourth. Pathologically 
such cases are due to an encephalomyelitis 
or perhaps a polyneuritis caused by a 
virus or by its toxins, which might be 
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related to varicella. The patient gave no 
history of varicella among his immediate 
contacts. His serum was not tested for 
antibodies of varicella. 

Discussion. Dr. Dewey Katz asked if 
Dr. Weintraub had any experience with 
diphtheria antitoxin in cases of herpes. 
He had used it and found that it did not 
prove any more satisfactory than other 
forms of treatment. 

Dr. Daniel Rollett said that on two oc- 
casions he had advised diphtheria anti- 
toxin for herpes and in both cases, ac- 
cording to the reports of their physicians, 
the patients experienced rapid relief from 
pain. Massive doses were used. 

Dr. Weintraub, in closing, stated that 
he had not had any experience with diph- 
theria antitoxin in the treatment of 
herpes. 

Sidney A. Fox, 
Secretary. 


WASHINGTON, D.C., OPHTHAL- 
MOLOGICAL SOCIETY 


May 4, 1942 
Dr. E. LEONARD GoopMAN, president 


ALLERGY AND IMMUNOLOGIC REACTIONS 
OF THE EYE 


Dr. Eart L. Burky of the Wilmer In- 
stitute, in Baltimore, guest speaker of the 
evening, discussed this subject in an in- 
teresting and informative paper. He ex- 
pressed the opinion that pollen injections 
are of some help and stated that the 
Staphylococcus is the usual organism 
found in the eye, and that it is possible 
to desensitize the eye to this organism. 
The consideration of sensitization to lens 
material is important in connection with 
cataract surgery, and desensitization may 
be done by repeated intradermal injec- 
tions, according to Dr. Burky. He pointed 
out that, so far, there is nothing conclu- 
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sive regarding desensitization of individ- 
uals to uveal pigment in connection 
with sympathetic ophthalmia. Brucellosis, 
which in the eye produces a clinical pic- 
ture similar to that of tuberculosis, is more 
common than most people realize, and a 
needle dipped in Brucellus broth and 
swept across the cornea will produce, af- 
ter 48 hours, a low-grade iritis and a 
sensitivity to Brucellin although no dam- 
age would be done to the cornea. It is 
possible, he concluded, that the Brucellus- 
like organism may pass through a nor- 
mal cornea and sensitize the eye, and that 
later an infection elsewhere in the body 
may reactivate the eye. 


ANISEIKONIA 


Dr. ERNEST SHEPPARD presented a 
paper on this subject, pointing out the 
three types—physiologic, anatomic, and 
refractive. In the refractive type, the dis- 
crepancies may correspond to the refrac- 
tive error, with the rule, or may not cor- 
respond, against the rule. If it is of len- 
ticular origin, it may be symmetrical or 
asymmetrical. Symptoms include: obsti- 
nate asthenopia, inability to read for any 
length of time, inability to interpret what 
is read, photophobia, headache, gastric 
symptoms, and disturbed spacial relation- 
ships. It is important to be sure that we 
do not produce aniseikonia by using care- 
lessly prescribed or poorly fitted lenses. 


COATS’S DISEASE 


LIEUTENANT Roy R. (MC) 
U.S.N., presented a case report on this 
subject. 


TUBERCULOUS CHORIORETINITIS 


Mayor Austin Lowery, Jr. (MC) 
U.S.A., reported a case of this type. 


FAMILIAL MACULAR DEGENERATION 


Dr. FRANK D. COSTENBADER gave a 
case report on this subject. 


CoLOBOMA OF THE CHOROID 


Dr. C. Robert NaPLEs presented a case 
report of this type. 
Sterling Bockoven, 
Secretary-Treasurer 


CHICAGO OPHTHALMOLOGICAL 
SOCIETY 


May 11, 1942 
Dr. SANFORD GIFFORD, president 


CLINICAL MEETING 
(Presented by the Eye Department, 
Cook County Hospital) 


NODULAR CORNEAL DYSTROPHY 


Dr. RALPH SIEGEL presented J. Z., a 
man, aged 58 years, whose subjective 
symptoms consisted of intermittent pain 
in the left eye, accompanied by photopho- 
bia, of eight years’ duration. In the lower 
half of the pupillary area of the left 
cornea, extending in a fan-shaped man- 
ner peripherally to about one half the 
distance to the limbus, were numerous 
gray nodular elevated opacities, the size 
of a pinhead and smaller. The corneal 
epithelium was intact; there was no im- 
pairment in corneal sensitivity. Corrected 
vision was 20/30. Biomicroscopic exam- 
ination showed numerous corneal, sub- 
epithelial, gray, nonstaining nodular 
opacities, some of which extended deep 
into the stroma. Descemet’s membrane 
was wrinkled. 

Tuberculin test 1:100,000 was positive. 

This is presented as a case of nodular 
corneal dystrophy resembling the Salz- 
mann type, but without known previous 
phlyctenular keratitis. 


EXPERIENCES OF FIFTY YEARS OF OPH- 
THALMOLOGY 


Dr. GrorGE F. presented a paper 
on this subject. 
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OcULAR FINDINGS IN CHILDHOOD ENDO- 
CRINOPATHIES 
Dr. Cart APPLE and (by invitation) 
Dr. I. P. BronsTEIN presented a paper 
on this subject which has been published 
in this Journal (January, 1943). 


CONCERNING RETINAL DETACHMENT 


Dr. Harry S. GRADLE presented a 


paper on this subject. 
Robert Von der Heydt. 


COLLEGE OF PHYSICIANS OF 
PHILADELPHIA 


SECTION ON OPHTHALMOLOGY 
October 15, 1942 
Dr. ALFRED COWAN, chairman 


POSTERIOR PHLYCTENULAR KERATITIS 


Dr. G. G. GrBson presented the case of 
a white woman, aged 36 years, who com- 
plained of recurrent episodes of ocular 
inflammation since childhood, and who 
was found to have active and healed 
phlyctenules and phlyctenular pannus on 
the anterior surface of the cornea. While 
under treatment she developed a slowly 
progressive lesion on the posterior surface 
of the cornea, which eventually extended 
well into the pupillary area and seemed 
destined to involve the entire cornea. It 
was characterized by a dense yellowish 
crystalline deposit which was vascular- 
ized. The adjacent cornea was normal. 
This was interpreted as an allergic pos- 
terior phlyctenule which spread by its 
own presence in contact with normal 
cornea. 

Five delimiting keratotomies were per- 
formed in an effort to prevent further 
extension. They were rather successful 
in stopping the main lesion, although the 
cornea became somewhat infiltrated be- 


yond the surgical scar. The degree and 
frequency of the ocular inflammation was 
materially benefited by an extensive 
course of old tuberculin extending over 
a three-year period. 

Discussion, Dr. G. P. Meyer stated 
that it was rather difficult to discuss a 
subject one had never heard of before. 
A phlyctenule ordinarily is looked upon 
as a cellular response to an allergic hyper- 
sensitivity in a certain site. In phlyctenu- 
lar keratitis the allergic or sensitized site 
is in the cornea, and with the introduc- 
tion into that site of the reacting agent, 
a cellular response appears and that re- 
sponse, as a matter of fact, is a small 
pustule. 

To this degree, one could not question 
the diagnosis of the essayist, because the 
initial episode in this condition was a true 
phlyctenule. But the second episode, 
where the major response was a crystal- 
line deposit, left one a little confused. 

Crystalline changes in the eye are, of 
course, not new. They occur in the cornea 
as degenerative changes with accompany- 
ing scar tissue. They have been found 
in the anterior chamber in amounts that 
simulate a hypopyon and are found in 
rare occasions on the iris. These are usu- 
ally degenerative and not inflammatory 
nor allergic. 

It would be rather hard to explain why 
the response in the cornea in this particu- 
lar case was crystalline in character. It 
might be that there was some local dis- 
turbance in the oxidative processes in the 
cells; there might have been some degen- 
erative process initiated by the adja- 
cent inflammatory process. But, it struck 
him that one might here suggest the pos- 
sibility of the diagnosis of a dual lesion, 
in which one had a real, initial, classical 
phlyctenular keratitis followed by some 
disturbance marked by crystalline depos- 
its as a secondary manifestation. 

Regarding the treatment: Delimiting 
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keratotomy used to confuse him because 
it was hard for him to understand the 
value of cutting off the blood supply to a 
lesion that one hoped to heal. But he had 
learned that the purpose of that operative 
procedure was to cut off not the ingress 
of immunologic or healing agents, but 
rather to restrict exciting agents from an 
approach to the wound. Delimiting kera- 
totomy, too, confused him because he 
could not understand why there should be 
any therapeutic value to the delimiting 
keratotomy other than the induction of 
hypotony and the reintroduction into the 
eye of new fluids with a higher immune- 
body content. But he had since read that 
this procedure has an additional value in 
the epithelization of the wound that is 
made, because the epithelial ingrowth in 
the superficial layers of the cornea act 
as a barrier. 

The most interesting therapeutic agent 
here was the tuberculin. Clinically, it is 
well known that because of the etiologic 
relationship of tuberculosis to this condi- 
tion, tuberculin densensitization is a valu- 
able procedure. 

One point that might help in establish- 
ing whether this second crystalline con- 
dition was truly a manifestation of tuber- 
culin hypersensitivity or the phlyctenular 
state, is to observe the effect of the tuber- 
culin on the lesion. Dr. Gibson stated in 
his paper that when the tuberculin therapy 
was stopped, symptoms recurred. He 
wished Dr. Gibson would tell them 
whether there was any corneal response 
to the cessation of this treatment ; whether 
the deep lesion improved and grew worse 
with the giving and not giving of the 
tuberculin. 

He thought that would be a valuable 
help in establishing the diagnosis of the 
tuberculous nature of the deep lesion. 
But when Dr. Gibson said that the lesion 
grew worse, he just wondered what the 
character of that response was, because 
if there was an exacerbation in the activ- 
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ity of the deep lesion, he would take it to 
mean that this crystalline deposit was 
truly a phlyctenular manifestation, 

Dr. H. M. Langdon said that if he 
understood Dr. Meyer correctly, he took 
himr to be a little doubtful as to the justifi- 
cation of the diagnosis of posterior phlyc- 
tenular keratitis. It seemed to him that 
Dr. Meyer’s doubt was justified. To him, 
a phlyctenule was a definite entity, and 
had a definite location. It seemed to him 
a somewhat better diagnosis would have 
been: an interstitial keratitis of tuber- 
cular origin. 

Dr. W. Zentmayer observed that some 
years ago Dr. Byers of Montreal dis- 
cussed a lesion somewhat similar to the 
one that Dr. Gibson had described. This 
was in conjunction with a superficial 
phlyctenule and resembled somewhat the 
condition as shown by Dr. Gibson. Ob- 
servation with the slitlamp disclosed a 
white opacity in the deeper layers of the 
cornea anterior to Descemet’s membrane, 
But, it was concurrent with the primary 
phlyctenule on the cornea. 

Dr. A. Cowan remarked that in his 
opinion Dr. Gibson was justified in diag- 
nosing this condition as phlyctenular ker- 
atitis. Phlyctenular keratitis very fre- 
quently starts deep. As a matter of fact, 
it always starts in the substantia propria, 
even though it occurs first in the bulbar 
conjunctiva. The epithelium is always af- 
fected later and the ulcer is formed when 
there is necrosis of the overlying epi- 
thelium. The first appearance of phlyc- 
tenular keratitis is in the anterior portion 
of the substantia propria beneath Bow- 
man’s membrane. 

Often, in cases of phlyctenular kera- 
titis, if one looks with the corneal micro- 
scope and slitlamp, deep infiltration is 
seen. In most cases when it starts deeply, 
even deep vascularization is apparent: 
vessels coming from the ciliary system; 
they do not alway come over superfi- 
cially. 
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If a healed ulcer after phlyctenular 
keratitis is carefully examined with a 
narrow beam of the slitlamp, one sees that 
the scar is always considerably below the 
level of the new-formed epithelium. Heal- 
ing of the epithelium probably takes place 
before the lesion itself is healed; very 
often they have a perfectly regular and 
smooth anterior surface, although it looks 
very much, on ordinary examination, like 
a depressed scar. 

Dr. G. G. Gibson wished to thank col- 
lectively the discussers for their enthusi- 
astic participation. It proved his original 
statement that this case illustrated some 
controversial points in corneal disease. 

First of all, Dr. Meyer had brought up 
some questions which were difficult to 
answer and which were very much to the 
point in this condition, and he was quite 
in agreement with Dr. Meyer’s explana- 
tion of this case. This represented an al- 
lergic manifestation of tuberculous dis- 
ease. 

Those who would demand the isolation 
of organisms or positive histologic evi- 
dence of tuberculosis from this lesion, 
would be disappointed, and there would 
be no evidence of tuberculosis as such. 
The diagnosis had to be made on clinical 
bases. They were unfortunate, in that 
they had no positive X-ray studies nor 
sputums, and for that reason, they had 
to be content with less conclusive types 
of diagnosis. Nevertheless, a  diag- 
nosis was necessary, and his point about 
the allergic nature of this condition was, 
he believed, unquestionably true. Why 
it should be fundamentally a crystalline 
lesion was difficult to answer, but he 
thought it to be due to the fact that here 
there was a low-grade allergic inflamma- 
tory process deep in the cornea which 
differed from the superficial variety of 
phlyctenular keratitis in that there was 
no drainage mechanism. The superficial 
variety of phlyctenular keratitis could 
ulcerate and drain, but this lesion deep in 


the substantia propria could not drain 
and the nature of this lesion differed 
from ordinary corneal disease in that it 
extended, not because of the extension 
of infection, but because of the presence 
of this lesion—it extended because of its 
own presence in the cornea. 

In other words, the lesion made pres- 
sure on the adjacent normal cornea and 
that became involved, so that the metabo- 
lism of that part of the cornea was inter- 
fered with, producing a fatty degenera- 
tion and crystalline deposit in the cornea. 
As they watched this lesion with a slit- 
lamp that mechanism could be deter- 
mined to be at work. The very margin 
of this lesion was absolutely free from 
edema and free from infiltration. There 
was no evidence of keratitis other than 
the phlyctenular type. 

Dr. Meyer also asked why keratotomy 
worked. That was difficult to say, but it 
probably worked because scar tissue was 
formed in the incision and when the le- 
sion came in contact with the film of 
scar tissue, it no longer came in apposi- 
tion with the normal cornea. Then it 
could not cause the changes of pressure 
against the normal cornea, which brought 
that change and allowed the lesion to ex- 
tend. 

In answer to Dr. Meyer’s question 
about the effect of old tuberculin, he 
must confess that they did not have the 
evidence that he demanded, in that there 
was no improvement in the lesion, as far 
as the lesion per se was concerned, with 
the use of old tuberculin. The appearance 
did not change when the patient stated 
that the eye felt better or when it felt 
worse, but there was a change in the vas- 
cular reaction. The ciliary injection and 
the like were diminished and photophobia 
and things of that nature were dimin- 
ished at the time the patient stated that 
the eye felt better ; but the appearance of 
the lesion did not change. 

He thought that fitted in with the fact 
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that the purpose of the old tuberculin 
was not to modify the course of the le- 
sion but to produce a desensitization of 
the allergic state to the tubercular pro- 
tein, and, in view of that, he thought it 
was consistent with the nature of the le- 
sion and explained why there was no 
change in the appearance of the lesion 
when it did improve subjectively. 

Dr. Langdon’s objection really did not 
apply in this case, because it was not a 
case of tuberculous keratitis. It had none 
of the infiltration and edema nor any of 
the features which go along with an in- 
terstitial keratitis. It was because of the 
fact that all the aspects of this case wete 
so different from the condition that Dr. 
Langdon mentioned that he considered 
it worthy of reporting, and keratotomy 
could be contraindicated in tuberculous 
interstitial keratitis. 


THE ETIOLOGIC ROLE OF FOCAL INFECTION 
IN DISEASES OF THE EYE 


Dr. M. Soris-CoHEN stated that the 
etiologic role of focal infection in dis- 
eases of the eye has been recognized for 
at least 300 years, having been referred 
to by Riverius, Fernelius, and Steno, 
writing in the seventeenth century. 
Among the many distinguished ophthal- 
mologists who had stressed the relation- 
ship between focal infection and certain 
diseases of the eye were Brunton, Bryan, 
deSchweinitz, Mackenty, Lang, Mac- 
Kenzie, McConachie, Knapp, Posey, Ris- 
ley, and Shumway. 

The presence of tuberculosis 
syphilis does not rule out focal infection 
as the cause of an eye condition. Among 
the affections of the eye of which focal 
infection has been demonstrated to be 
one of the etiologic factors are: conjunc- 
tivitis, scleritis, episcleritis, uveitis, cho- 
roiditis, keratitis, iritis, retinitis, optic 
neuritis, retrobulbar neuritis, amblyopia, 
amaurosis, ptosis, strabismus, and paraly- 


and 
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sis of the muscles of accommodation, Oc. 
ular symptoms of bacterial toxemia from 
focal infection are: burning of the eyes, 
blurring of vision, scotomata, asthenopia, 
eye fatigue (especially after a slight 
amount of near work), impairment of 
accommodation, and weakness of con- 
vergence. 

Focal infection may exert a banefyl 
influence upon eyes that have been oper- 
ated on, keeping up the inflammation and 
being responsible for secondary infection, 
The conception of foci of infection 
should stress infecting organisms rather 
than infected tissue. When bodily resist- 
ance is weakened by fatigue, trauma, and 
other factors, the infecting bacteria in 
the primary focus metastasize and pro- 
duce a focal infection. The trauma of an 
operation upon a focus of infection, by 
lowering bodily resistance, might spread 
the infection to the heart, kidneys, joints, 
and eyes. These dangers might be min- 
imized by exercising gentleness, avoid- 
ing multiple tooth extraction, and rais- 
ing resistance by preoperative and post- 
operative care, preoperative autogenous 
vaccinotherapy, and the administration of 
sulfonamides preoperatively and _post- 
operatively. 

To influence the focal infection favor- 
ably, the operation must be performed on 
the etiologic and primary focus; second- 
ary foci should not be neglected ; and all 
infected tissue should be removed. The 
surgeon’s knife, however, does not re- 
move the infecting microbes, which re- 
main until overcome by the patient’s de- 
fensive forces. The latter might occur 
spontaneously, but frequently require 
artificial stimulation of antibody produc- 
tion by the administration of a potent 
autogenous vaccine, preferably a path- 
ogen-selective vaccine. 

Discussion. Dr. H. M. Langdon re- 
marked that he thought Dr. Solis-Cohen’s 
paper was all-embracing. But, he feared 
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it was read before the wrong Section. 
The difficulty that he had was in getting 
the laryngologists to take active steps 
in cases where there was a very probable 
focus of infection, especially in the si- 
nuses; unless they found some very 
acute, flagrant condition. 

In his own personal experience, it had 
been a low-grade hyperplasia of the lin- 
ing membrane of the sinus which had 
produced the ocular conditions. He did 
not remember ever having seen an ocular 
infection from a very acute flagrant out- 
burst of sinus infection. The cases he 
had which baffled him were the ones in 
which the laryngologist was very apt to 
say : “There is no sinusitis at all,” and yet 
one had excluded everything else: dental 
X rays, general examination, everything. 

One case in particular was a woman 
who had a uveitis. Dr. Ross Skillern saw 
her, operated on the sphenoid on that 
side, and the eye cleared up very 
promptly. Dr. Skillern died, and within 
two years after his death the other eye 
of the same patient became similarly in- 
volved. She went to another very excel- 
lent rhinologist, who had assured him 
that there was nothing in the sinuses that 
could possibly cause it. Her vision de- 
teriorated to 5/60, and he asked the 
rhinologist if he would please do some- 
thing because he knew it was the sinus 
condition. The rhinologist did operate 
on a low-grade sphenoiditis which he had 
been treating and immediately the eye 
began to clear up. The woman had 5/4 
vision on the side which was promptly 
operated on, but on the other side she 
never got below 5/10 because the damage 
was done. Had the rhinologist acted a lit- 
tle more promptly, he was sure they 
would have secured as good a result. That 
had been his experience a great many 
times. The rhinologist seemed to be loathe 
to take very active steps in dealing with 
these cases unless there was some fla- 


grant, outspoken set of symptoms to 
guide him. 

From his experience, the dentists were 
very quick to codperate. They would be 
guided by their X rays and would act ac- 
cordingly. He would like to ask Dr. Solis- 
Cohen one thing: Did he find, in the 
material into which he had delved, any 
reference among the dental cases to what 
they now call an apical abscess of the 
teeth? Or was it simply referred to as a 
tooth infection or mouth infection? He 
had often wondered just exactly how far 
back that was recognized as a definite 
entity. 

Dr. M. Solis-Cohen was sure that Dr. 
Langdon naturally knew all about focal 
infection, having been an assistant of 
deSchweinitz, but that he probably failed 
to realize that most of the recent books 
on ophthalmology ignore focal infection. 

The older writers did not speak of api- 
cal abscesses. The teeth which they pulled 
out 100 years ago were, as a rule, badly 
infected teeth. It might be that in some 
cases they regarded teeth with apical 
abscesses as normal. Before the advent 
of the theory of focal infection, the ac- 
tion of the diseased tooth was thought to 
be a reflex one. The ophthalmologist di- 
agnosed an iritis, pulled the tooth out, 
and the patient got well. It might be that 
some cases which he had cited as in- 
stances of focal infection were really re- 
flex in nature. 

He had had a quarrel with the laryn- 
gologists for 25 years. He had read pa- 
pers before the Otolaryngological Section 
of this College and before the Philadel- 
phia Laryngological Society, and still felt 
that the laryngologists did not under- 
stand the nature of focal infection nor of 
foci of infection. The laryngologist says, 
when he has taken out a pair of tonsils, 
that he has removed the focus of infec- 
tion, and tells the referring physician that 
there is no longer any focal infection. 
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If a patient came with the tonsils out, 
he would look into the throat and say that 
there was no focus of infection present. 
Yet the same infecting organism that had 
been originally present in the tonsils was 
now in the tonsillar fossae, or on the 
tonsillar pillars and adjacent tissues, and 
in the nasopharynx, where it continued 
to infect the patient. In other words, the 
focus of infection remained. There was 
no diseased tissue present, however, with- 
out which the otolaryngologist would not 
recognize an infection. 

Skillern 19 years ago in discussing Dr. 
Solis-Cohen’s paper on “The rhino- 
pharynx as a site of focal infection,” said 
that unless he could see diseased tissue in 
the rhinopharynx he would not believe 
that infection existed there. 

The otolaryngologists had the same at- 
titude toward sinusitis. Unless they saw 
pus coming out of a sinus they would say 
that the sinus was normal, which often 
was not the case. After they had opened 
and drained the sinus they said the focus 
of infection had been removed, and yet 
the infecting organisms were still in the 
sinus and in the nares. Draining a sinus 
did not make these bacteria vanish. One 
could not force an otorhinologist to open 
a sinus that looked all right to him. So, 
when convinced that the sinus was a fo- 
cus of infection, Dr. Solis-Cohen made a 
vaccine to increase the patient’s resist- 
ance—his antibody production—so that 
the newly formed antibodies in his blood, 
whose production was thus stimulated, 
would cure the infection the otorhino- 
laryngologist would not treat. 


A CLASSIFICATION FOR CONGENITAL PTO- 
SIS 


Dr. E. B. SpAetH reported a series 
of cases of congenital ptosis which were 
analyzed and classified upon the basis of 
unilaterality and bilaterality: upon the 
presence of an accompanying paralysis of 
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the superior recti, unilateral, homolateral, 
and contralateral, or bilateral; upon the 
presence of the other third-, fourth-, or 
sixth-nerve paralyses ; considering other 
congenital defects of the lids and the 
palpebral fissures; and as seen with the 
jaw-winking reflex and with a retraction 
syndrome. As a result of this analysis, 
eight general classes appeared as follows: 
Class 1, unilateral ptosis without any 
other defects, 40 percent of all cases. 
Class 2, unilateral ptosis with involve- 
ment of the homolateral superior rectus, 
21 percent of all cases. Class 3, bilateral 
ptosis without superior-rectus involve- 
ment, 7 percent of all cases. Class 4, bi- 
lateral ptosis with superior-rectus in- 
volvement, 8 percent of all cases. Class 
5, unilateral ptosis with involvement of 
both superior recti, frequently more 
marked in the homolateral eye, 1 percent 
of all cases. Class 6, ptosis with more or 
less complete third-, and even fourth- 
and sixth-nerve paralyses, 9 percent of 
all cases. Class 7, ptosis with classical 
jaw-winking reflex, 2 percent of all cases. 
Class 8, ptosis with the Duane’s retrac- 
tion syndrome, 2 percent plus of all cases. 
The remaining 10 percent of cases are 
those which include conditions such as 
neurofibromatosis, ptosis with congenital 
colobomata, ptosis with squint as one sees 
in feeble-minded children, and the ptosis 
of the congenital conjunctival defects. 
Surgery for these conditions was then 
considered upon the anatomic findings 
present in any one group to emphasize 
the absolute truth of the statement made 
that only one operation would fit one type 
of case, or one group of anatomic condi- 
tions present. Varied surgery was a defi- 
nite necessity for the proper correction 
of these conditions. The other extraocu- 
lar defects present in any one case must 
be corrected before the drooping lid it- 
self can be operated upon. Early diagno- 
sis and adequate surgical care, depend- 
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ing upon the surgical therapy indicated, 
was needed, and the operator must not 
fit any one operation which he most 
prefers to do in these conditions, to all 
cases. 

Discussion. Dr. W. I. Lillie said that 
he enjoyed Dr. Spaeth’s presentation very 
much. Dr. Spaeth had brought out very 
well that even with large classification 
of ptosis there are three general types of 
surgical procedure that one has available 
for correcting congenital ptosis. 

The interesting clinical side of ptosis is 
to try to correlate, at as early an age as 
possible, the probable cause of the ptosis. 
It might be due to an organic central le- 
sion: intramedullary mid-brain, extra- 
medullary, or orbital. If not, as the child 
grew, the ptosis might improve. He 
agreed with Dr. Spaeth that one should 
not hastily institute a surgical procedure 
in too young an individual. 

If organic lesions were eliminated in 
the differential diagnosis, the choice of 
surgery depended upon the clinical find- 
ings. If there was no action of the leva- 
tor, utilization of that muscle in the ex- 
pectation of getting lid action would be 
futile. The superior rectus is also usually 
affected, either partially or completely, 
and those operations directed toward the 
use of the levator or the superior rectus 
produce end results that are not always 
gratifying to the patient, the parents, or 
to the surgeon. They frequently have to 
resort to using a muscle, the fronto-occip- 
ital, which was not ordained to have any 
direct function as to lifting the lid. As a 
matter of fact, the normal action of the 
lid is not a lift. The action of the levator 
pulls the upper lid back over the eyeball, 
so a normally placed eyeball is also nec- 


essary for proper function. 

Fortunately, from the clinical stand- 
point, the use of the fronto-occipital mus- 
cle usually produces a cosmetic improve- 
ment. The numerous types of surgical 
procedures describing the utilization of 
the frontalis muscle reveals in itself that 
something is wanting in any one or even 
in combinations of procedures from a 
surgical and cosmetic standpoint; but in 
the severe cases, even though a perfect 
function of the lid is not obtained, the 
improvement is sufficient to warrant sur- 
gical interference. He thought that the 
patient and the relatives should be told 
without hesitation that a perfectly nor- 
mal lid action was not to be expected. 
So, all in all, the surgical treatment of 
congenital ptosis still leaves much to be 
desired in changing the altered physiol- 
ogy and bettering the cosmetic result. 

Dr. E. B. Spaeth thanked Dr. Lillie for 
his discussion. There was just one more 
word he wanted to say: The importance 
of this whole discussion was that in 35 
percent of ptosis cases there are compli- 
cations; that is, they have factors of im- 
portance which are beyond the simple 
drooping lid and the epicanthus. Those 
are the instances Dr. Lillie had referred 
to, which needed the varied surgical pro- 
cedures to be properly handled. 

A cosmetic result that one knows is 
a wretched physiologic operation might 
satisfy the patient’s parents. On the other 
hand, he had been pleased with results 
which he thought were good physiologic 
successes, and had had the patient’s par- 
ents say: “Well, the eyelid is not much 
better, is it?” 

Warren S. Reese, 
Secretary. 
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THE OPHTHALMIC INTERNE 
PROBLEM AND THE AMERI- 
CAN BOARD OF OPH- 
THALMOLOGY 


The decision reached by the Procure- 
ment and Assignment Service in collab- 
oration with the Surgeons General of the 
Army, Navy, and Public Health Services 
relating to the appointment of hospital 
internes, assistant residents, and residents 
presents an immediate problem both to 
ophthalmic hospitals and to the American 
Board of Ophthalmology. Beginning Jan- 
uary 1, 1944, the total number of internes 
that may be appointed on any service is 
limited to three fourths the number on 
duty in 1940. The total number of assist- 
ant residents and residents is limited to 
two thirds of the 1940 quota. The term 


of appointment for the internes, assist- 
ant residents, and residents is limited to 
nine months. On the completion of the 
nine months’ service as internes, one third 
of the internes may be reappointed as jun- 
ior assistant residents, and at the comple- 
tion of this nine months’ service, one half 
of the junior assistant residents may be 
reappointed either as senior assistant resi- 
dents or as residents. All physically quali- 
fied men not reappointed as junior or 
senior assistant residents become imme- 
diately available for military service. The 
only exceptions to this arrangement are 
women and physically disqualified men, 
but these may not be appointed or reap- 
pointed in excess of the basic quota. No 
male physician may be appointed on the 
resident hospital staff unless he either 
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holds a commission in the armed services, 
has applied for a commission, or has been 
rejected. This ruling applies to all hos- 
pitals and all services including such spe- 
cialized institutions as ophthalmic hos- 
pitals and the ophthalmologic services of 
general hospitals. 

The present requirements of the Ameri- 
can Board of Ophthalmology for exam- 
ination and certification are a year of 
general interneship, or its equivalent, as 
a prerequisite to the study of ophthalmol- 
ogy, and three calendar years of training 
in the specialty. Ophthalmic hospitals, 
with the few exceptions which can pro- 
vide the equivalent of a year of general 
interneship, derive their internes from the 
pool of physicians who have completed a 
year of general interneship. Flexible and 
lenient as the Board has been in inter- 
preting the present requirements, and 
sympathetic as has been its attitude in 
the recognition of the difficulties which 
now confront the prospective ophthalmol- 
ogist in obtaining an adequate training, 
nevertheless a year of preliminary in- 
terneship and three calendar years of 
training are the published requirements 
for examination and certification. 

As a result, the new graduate in medi- 
cine who wishes to enter ophthalmology 
finds himself confronted by an insoluble 
dilemma. If he complies with the pub- 
lished requirements of the Board and 
takes one year, or nine months of general 
interneship, on its completion he is in- 
eligible for appointment as interne in an 
ophthalmic service—he must either enter 
military service or be reappointed as one 
of the quota of assistant residents. If, 
immediately after graduation, he takes an 
interneship in an ophthalmic hospital, he 
automatically disqualifies himself for later 
examination and certification by the 
Board for the reason that he has not ful- 
filled their requirement for the prelim- 
inary interneship of one year. 


The net result of this is that since the 
pool of men who have completed a year of 
general interneship is now completely 
dried up, and since the requirements of 
the Board seemingly prevent men from 
entering the study of ophthalmology di- 
rectly on graduation from medical school, 
the ophthalmic hospitals find themselves 
without sufficient applicants to fill their 
residents staffs. With a depleted senior 
visiting staff and a greatly increased clini- 
cal load, the great majority of ophthalmic 
hospitals are now suddenly bereft of in- 
ternes and will soon be without assistant 
residents and residents. 

The solution of this problem is not easy. 
Even though it may result in a temporary 
and regrettable lowering of standards, 
some action of the American Board of 
Ophthalmology reducing its present re- 
quirements appears necessary. Such a re- 
duction in requirements might be waiving 
the required preliminary year of general 
interneship and reducing the required 
three calendar years of training to three 
periods of nine months each for the dura- 
tion of the National Emergency. If this 
were done, medical graduates might enter 
directly into the study of ophthalmology 
with the assurance that at least one third 
might receive 18 months’ training, and 
one sixth, 27 months’ training. This as- 
surance, together with the emphasis laid 
on ophthalmology by the Medical Corps 
of the Air Service, might be enough to at- 
tract a number of men into ophthalmology 
sufficient to supply the minimum needs of 
the ophthalmic hospital, and to prevent 
a shutting-off of the flow of physicians in 
the specialty. 

Alan C. Woods. 


ANISEIKONIA DOUBTS 


Most ophthalmologists who have any 
practical familiarity with the subject are 
by this time satisfied as to the validity 
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of the basic principles of aniseikonia, and 
are frank to recognize the existence of 
clinical cases in which symptoms of long 
standing, hitherto unrelieved by the usual 
refractive methods, have disappeared af- 
ter the patient was fitted with size lenses. 

What most of us do not yet know and 
many of us would like to know is, how 
large a proportion of the difficulties ap- 
parently relieved by aniseikonic measure- 
ments and prescription were capable of 
relief in no other way and what propor- 
tion could have been relieved by more 
complete accuracy in refractive measure- 
ments without the aid of size lenses. 

The present writer hastens to acknowl- 
edge that he has personal familiarity with 
cases in which he feels no doubt whatever 
as to the necessity of the aniseikonic 
measurement or as to its being definitely 
responsible for the success finally 
achieved. In the hands of a skilled and 
conscientious worker, some refractive 
measurements can be established with a 
precision that is beyond doubt or criti- 
ism. When such correction, supplemented 
by size lenses, clearly accomplishes some- 
thing that the refractive prescription alone 
could not accomplish, the proof seems 
final. 

But for testimony to be reliable we 
must have agreement between experts as 
to the principles and practice involved. 
Such agreement is lacking in refraction 
work, In reading the literature on anisei- 
konia it is often difficult to avoid the feel- 
ing that the testimony as to the previous 
refraction work, and therefore the tes- 
timony as to the necessity for aniseikonic 
measurement and its share in good re- 
sults, is incomplete. This uncertainty may 
exist with regard to reports by refraction- 
ists for whose work we have a good deal 
of respect. 

There may be workers in aniseikonia 
who are disposed to urge that if a refrac- 
tive correction has failed, and success in 


relieving the patient is then attained by 
combination of the same prescription with 
size lenses, no further proof as to the 
necessity and value of the aniseikonic 
addition is required. But this is a very 
flimsy argument. It is about as satisfac- 
tory as to say that, because a patient 
whose refractive correction in clear glass 
was inadequate became more comfortable 
upon the addition of a protective tint, 
the treatment that he most needed was a 
reduction in the intensity of light. Yet 
many of us know that by improving the 
refractive correction such a patient might 
have been made entirely comfortable with- 
out the use of tinted lenses. 

Patients with uncorrected hyperopia or 
astigmatism, or with improperly balanced 
corrections, do in fact frequently lose all 
their dread of bright light after receiving 
the proper refractive measurement. Again, 
we have all seen patients who had previ- 
ously worn a vertical prismatic addition 
to an incorrect refractive prescription but 
showed no need for the prism after the 
refractive correction was properly regu- 
lated. 

In somewhat analogous fashion, there 
are surely some aniseikonic patients who 
could be made comfortable by proper re- 
fractive measurement and without size 
lenses, but who, receiving an aniseikonic 
addition, are rendered more or less com- 
fortable in spite of imperfect refraction; 
and, on the other hand, there are proba- 
bly a number of wearers of size lenses 
whose improvement in comfort is actually 
due to an improved refractive measure- 
ment and not to the aniseikonic lenses. 

Without making an attempt to survey 
the whole literature of the subject, the 
present writer has looked through three 
recent articles on aniseikonia. All of these 
articles are ably and judiciously written. 
But they vary considerably as to their 
method of presenting and assessing the 
scientific evidence. 
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All three authors have for a number 
of years been associated with institutions 
where aniseikonic apparatus was in use 
and a careful record was made of results. 
One article is chiefly concerned with the 
replies received from patients as to the 
extent to which their aniseikonic correc- 
tions proved helpful. The general conclu- 
sion of this article is emphatically that 
aniseikonic corrections are brilliantly suc- 
cessful in a number of patients. 

The second author gives elaborate de- 
tails as to the refractive, muscular, and 
aniseikonic findings in every case ; records 
in each instance that the patient had worn 
many previous refractive corrections 
without relief of his symptoms; but says 
nothing at all as to the formulas of the 
glasses previously worn or the extent to 
which they differed from those prescribed 
with the size lenses. 

The third writer, very well known for 
his clever work in the field of aniseikonia, 
favors us in every case with the formula 
of the refractive correction previously 
worn. His examples include several cases 
in which the relief afforded by aniseikonic 
correction appears to have been striking 
or even dramatic. 

The article last mentioned also makes 
rather elaborate allowance for searchings 
of the scientific conscience, by citing one 
case in which a significant refractive 
change was successfully prescribed with- 
out any provision for a duly recorded 
well-marked aniseikonic difference; and 
another case in which a marked hyper- 
phoria was adjusted with prisms in pref- 
erence to correcting a rather large size 
difference which, we are told, disappeared 
upon wearing the vertical prisms. 

Yet to some of us it may be rather 
distressing to find that the same article 
belittles the significance of certain refrac- 
tive details to which we are disposed 
to attach a good deal of importance. For 
example, an assistant chemist aged 26 


years, referred by another prominent oph- 
thalmologist, and who had persistently 
complained of headache, had been wear- 
ing, in addition to an important cylindri- 
cal element in the left eye, —0.62 sphere 
for the right and —0.75 sphere for the 
left eye. “Our refraction” is given by the 
author as including, with approximately 
the same cylindrical lens in the left eye, 
the following spheres: R.E., —0.62; L.E., 
—0.37. “Since” says the author, “our re- 
fractive findings were essentially the same 
as the correction the patient had been 
wearing, we prescribed the correction for 
the aniseikonia.” 

This patient’s headaches were com- 
pletely eliminated. But it will be noted 
that a difference of 0.37 sphere had been 
made in the refractive correction of the 
left eye. How many of us will be willing 
to admit that such a difference in the 
spherical balance between the two eyes 
might not easily have produced all the 
headaches of which the patient had com- 
plained, without any reference to his 
slight meridional aniseikonia; and why 
was it thought scientifically profitable to 
include the low aniseikonic correction 
without first trying the effect of the im- 
proved refractive measurement? 

The very next case recorded in the 
same article finds a like difference of 
0.37D. in the spherical balance of the 
two eyes of a 36-year-old professor of 
physics, the cylindrical element of the 
previous formula being unchanged ex- 
cept slightly as to axis. It may be re- 
marked that the patient had previously 
worn a reading correction which did not 
harmonize with his distance glasses; but 
the essential criticism of the case report 
is that here again the evidence fails to 
satisfy us as to whether the cure was due 
to the size lenses or chiefly or wholly to 
the modified refractive formula. 

In the issue of the American Journal 
of Ophthalmology for August, 1942, the 
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present writer discussed a Dartmouth 
College publication entitled “Motivation 
and visual factors.” The studies sum- 
marized in that volume included a good 
deal of work on refraction and anisei- 
konia. The points of view there repre- 
sented as to the relative importance of 
certain refractive errors may not improp- 
erly be given some significance, since the 
Dartmouth Eye Institute, an offshoot of 
the College, is the fountainhead of the 
teaching and practice of aniseikonia. 

In the editorial comment on “Motiva- 
tion and visual factors,’ attention was 
called to the following examples of what 
some refractionists will regard as loose 
thinking : 

(1) A student with alternating con- 
vergent strabismus had a greater hyper- 
opia in the right than in the dominant 
left eye, but was ordered a higher cor- 
rection for the left eye “in order to blur 
the left dominant eye,” and at the same 
time a “size difference” of 0.75 percent 
was added. The student who had been 
given this weird combination found him- 
self inconvenienced, and was later re- 
lieved by a new prescription from his own 
ophthalmologist. 

(2) A student whose total error called 
for +0.62 sphere in the right and +0.37 
sphere in the left eye, with a small astig- 
matic error, was dismissed as needing no 
visual correction. The same occurred to 
a student who accepted R. E. +1.25 
sphere —0.37 cylinder axis 10 degrees, 
L. E, +1.25 sphere —0.37 cylinder axis 
180 degrees, and whose symptoms were 
chiefly psychologic. 

(3) In another student, 1.50D. was 
regarded as a small amount of myopic 
astigmatism, and a previous correction 
with 0.50D. cylinder was spoken of as a 
“slight undercorrection.” 

Many ophthalmologists will interpret 
such opinions concerning the importance 
of refractive errors as affording a very 


poor foundation for the creation of a 
body of scientific evidence regarding the 
necessity for and the value of size lenses. 

Taken in the mass, the testimony in 
support of the importance of aniseikonia 
is impressive. Unfortunately, several fac- 
tors make it difficult for the average oph- 
thalmologist to satisfy himself as to the 
weight to be attached to the subject. One 
such factor is that the very expensive nec- 
essary equipment is entirely in the hands 
of a few specially trained individuals, not 
many of whom are ophthalmologists, 

Time and other circumstances do not 
permit the average ophthalmologist to 
supplement his refractive findings with 
aniseikonic tests, or to compare the results 
obtained by patients before and after the 
incorporation of size lenses in the pre- 
scription. 

As Lawrence T. Post points out 
(Southern Medical Journal, 1942, vol- 
ume 35, July, page 649), not only is it 
impossible for the test to be made by the 
average ophthalmologist, but “it is not 
possible as conditions now exist to have 
the test made on all patients upon whom 
one would desire to have it made.” Post 
further observes that the examination is 
so time-consuming and meticulous that it 
would not be likely to interest many 
ophthalmologists. “We have found it im- 
possible,” he says, “to make more than 
two or three, or at the most four tests in 
one day with one technician and one in- 
strument.” Incidentally, it may be re- 
marked that these facts presumably ex- 
plain why the Dartmouth Eye Institute 
has been instrumental in training and ap- 
pointing optometrists, rather than oph- 
thalmologists, for the handling of anisei- 
konic equipment at various special centers. 

Most ophthalmologists will have to de- 
pend upon the statements and work of 
others in this field. Thus it is particularly 
desirable that, for some time to come, in- 
vestigations at aniseikonic centers be con- 
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ducted in accordance with the methods 
of strict scientific research. But, to say 
nothing of the additional expense in- 
volved, not many patients of the more in- 
telligent and responsible type would con- 
sent to make lengthy trial first of the re- 
fractive correction without size lenses and 
afterward of the same correction in com- 
bination with size lenses; although this 
is presumably the only way to approach 
completely satisfactory demonstration. 

No such exact method has ever been 
pursued in regard to refraction, in order 
to compare various techniques of exam- 
ination and prescription. It is doubtful 
whether such a method can be completely 
followed with regard to any group of 
patients unless they happen to be students 
attending a collegiate institution and are 
kept under close observation. It would be 
helpful if, in considering such records as 
have been made available by the Dart- 
mouth Eye Institute and similar centers, 
doubts of the kind suggested in this edi- 
torial could be avoided. 

W. H. Crisp. 


BOOK NOTICES 


BIOMICROSCOPY OF THE EYE. 
Volume I. By M. L. Berliner. Cloth- 
bound, 709 pages, 512 illustrations, 40 
colored plates. New York, Paul B. 
Hoeber, Inc., 1943. Price $17.50. 
The writer does not have the habit of 

being extravagant in his praise of many 

books sent to him for review. But to be 
less than warmly enthusiastic over this 
beautiful contribution to the literature 
of the slitlamp would be doing an injus- 
tice to author and publisher alike. 
American readers of German have had 
the advantage of the German edition of 

Vogt on this subject, with its many fine 

colored illustrations and interesting case 

reports, but this book is the first slitlamp 


text in English, known to the author, 
which contains colored _ illustrations. 
There are 40 pages of beautiful colored 
plates covering the lesions of the con- 
junctiva, lids, cornea, sclera, and anterior 
chamber. 

The second volume is to be devoted 
to the iris, vitreous, and lens, and a de- 
scription of special methods of illumina- 
tion. 

The text is written in textbook style, 
from the point of view of individual cases 
seen by the author. It therefore serves 
better as a teaching medium than would 
a book confined to rare cases. The final 
chapter is on “Gonioscopy,” for the un- 
derstanding of which it is very helpful. 
The extensive bibliography and index 
conclude the book, which is certain to be 
utilized by all who are interested in the 
slitlamp, and this surely includes the 
majority of ophthalmologists. 

Lawrence T. Post. 


ASTIGMATISMO, BI-ASTIGMATIS- 
MO Y COMBINACIONES BI- 
CILINDRICAS (Astigmatism, _ bi- 
astigmatism, and bicylindric combina- 
tions); with tables for conversion of 
bicylindric combinations into sphero- 
cylinders. By Manuel Marquez, Pro- 
fessor of Ophthalmology of the Faculty 
of Medicine of Madrid, etc. Paper 
covers, 126 pages, 30 illustrations. Pub- 
lished by the author, Mexico, 1943. 
Price not stated. 


This excellently written brochure re- 
states the author’s often propounded 
views as to so-called biastigmatism (the 
existence of lenticular as well as corneal 
astigmatism). The subject was discussed 
by Marquez himself in this Journal, 1942, 
volume 25, page 1458. See also criticisms 
and correspondence in this Journal, 1930, 
volume 13, page 906; 1931, volume 14, 
page 160; and 1931, volume 14, page 164. 
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The author’s technique of examination 
for refractive errors, based upon initial 
use of the ophthalmometer, is set forth 
in detail. It may be noted that the author 
has a frank contempt for the cross-cylin- 
der tests. The tables for conversion of 


bicylindric combinations into  sphero- 
cylinders occupy 32 pages. 
W. H. Crisp. 
OBITUARY 


LESLIE JOHNSTON PATON 
(1872-1943) 


(Extracted from British Journal of 
Ophthalmology, July, 1943) 


Mr. Paton died on May 15, 1943, after 
a long illness. He had played an impor- 
tant part in the British Journal of Oph- 
thalmology and especially its financial 
affairs, having been connected with that 
journal since early in 1917, shortly after 
its foundation. 

Paton was born in Edinburgh in 1872, 
studied at Glasgow and Cambridge, and 


OBITUARY 


took his medical training at Glasgow. He 
worked with Marcus Gunn for many 
years, both at Moorfields and at the Na- 
tional Hospital, Queens Square, where 
he developed a reputation in the field of 
ophthalmic neurology. He became presi- 
dent of the Ophthalmological Society of 
the United Kingdom in 1929, and presi- 
dent of the Section of Neurology of the 
Royal Society of Medicine in 1930. He 
served as treasurer of the English-Speak- 
ing Ophthalmological Congress held in 
London in 1925, and also as chairman of 
the Council of British Ophthalmologists 
and treasurer of the International Oph- 
thalmological Council. He did not write 
much, but made a number of original ob- 
servations which were publicized by more 
prolific writers. Of imposing personal as- 
pect, he carried his Scots accent through- 
out life. In his presidential address be- 
fore the Ophthalmological Congress he 
remarked that, though born and bred in 
Scotland, he had lived long enough in 
London to make himself understood by 
southerners. 
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ABSTRACT DEPARTMENT 


Epitep BY Dr. WILLIAM H. Crisp 


Abstracts are classified under the divisions listed below, which broadly correspond to those 
formerly used in the Ophthalmic Year Book. It must be remembered that any given paper may 
belong to several divisions of ophthalmology, although here it is mentioned only in one. Not all 
of the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


1. General methods of diagnosis 

2. Therapeutics and operations 

3, Physiologic optics, refraction, and color 
vision 

4, Ocular movements 

5. Conjunctiva 

6. Cornea and sclera 

7. Uveal tract, sympathetic disease, and 
aqueous humor 

8, Glaucoma and ocular tension 


9, Crystalline lens 


1 
GENERAL METHODS OF DIAGNOSIS 


Krimsky, Emanuel. Portable slit- 
lamp and its clinical value. Arch. of 
Ophth., 1943, v. 30, Aug., pp. 263-265. 

The instrument consists of a monoc- 
ular loupe to which is attached a light 
source. The light is furnished by a 
small globe powered either by dry cells 
carried in the pocket or by a cord from 
the house circuit. The light is focused 
so as to provide either a vertical or 
horizontal slit or a circular zone of 
light. The slitlamp is so light that it 
may be attached to the physician’s eye 
glass, leaving both hands free. (3 fig- 
ures. ) John C. Long. 


2 
THERAPEUTICS AND OPERATIONS 


Bellows, J. G., and Gutman, M. Ap- 
plication of wetting agents in ophthal- 
mology. Arch. of Ophth., 1943, v. 30, 
Sept., pp. 352-357. 

It has been shown that the sulfona- 
mide compounds, with the exception of 


10. Retina and vitreous 

11, Optic nerve and toxic amblyopias 

12. Visual tracts and centers 

13. Eyeball and orbit 

14. Eyelids and lacrimal apparatus 

15. Tumors 

16. Injuries 

17. Systemic diseases and parasites 

18. Hygiene, sociology, education, and history 

19. Anatomy, embryology, and comparative 
ophthalmology 


sulfanilamide, penetrate the cornea 
poorly. One of the authors has previ- 
ously stated (Amer. Jour. Ophth., 1943, 
v. 26, p. 990) that a marked increase in 
the penetrability of the sulfonamide 
compounds may be obtained through 
the use of a wetting agent. A wetting 
agent is defined as a substance which 
by lowering interfacial tension in- 
creases penetration and acts as a de- 
tergent or emulsifying agent or in some 
other way manifests surface activity. 
It consists of molecules containing a 
polar and a nonpolar group. As a re- 
sult the molecules concentrate on the 
surface of the cornea and orient them- 
selves so that the polar group is in con- 
tact with the epithelium and the non- 
polar portion is directed outward to the 
surrounding media. Consequently, the 
interfacial tension between the sur- 
rounding media and the epithelium is 
decreased, bringing about increased 
penetration of the wetting agent and of 
other substances which would not by 
themselves penetrate readily. Inciden- 
tally, wetting agents have been shown 
to possess bactericidal powers. 
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The wetting agents used were aero- 
sol OT, aerosol OS, tergital (4, 7), 
tergital 08, ocenol KD, sodium lauryl 
sulphate, and zephiran. The tables 
show that penetrability was increased 
2 to 15 times by these wetting agents. 

The authors next conducted a group 
of miscellaneous experiments to deter- 
mine the effect of other factors super- 
imposed on the influence of the wetting 
agents in conjunction with the sulfona- 
mide compounds. Application of both 
local and systemic heat caused a three- 
fold increase in the concentration of the 
drug in the aqueous humor of the con- 
trol eyes. In the eyes treated with wet- 
ting agents, the already high value for 
the penetration of sulfathiazole was in- 
creased with local heat by 50 percent 
and with systemic heat 75 percent. The 
influence of vasodilatation produced by 
inflammation following infection with 
hemolytic streptococci in the vitreous 
chamber or by injection of mecholyl 
chloride and histamine was also stud- 
ied. Like heat, infection caused a three- 
fold increase in the penetration of 
sulfathiazole in the control eyes, where- 
as with wetting agents the already high 
penetration was increased by about 50 
percent. 

It appears that in the case of sul- 
fanilamide, which by itself penetrates 
more readily than the other agents, the 
increase noted is not of great practical 
significance. On the other hand, with 
sulfathiazole, sulfapyridine, and sulfa- 
diazine, which by themselves penetrate 
poorly, a wetting agent is essential for 
bringing about a therapeutically effec- 
tive concentration. The wetting agents 
themselves produced no obvious un- 
toward effects when used constantly 
for ninety minutes in the recommended 
concentrations and in the form of a 
paste. (4 tables, charts, references.) 

Ralph W. Danielson. 


ABSTRACTS 


Ellis, F. A, Possible danger in ue 
of merthiolate ophthalmic ointment 
Arch. of Ophth., 1943, v. 30, Aug, pp. 
265-266. 

Two cases of severe dermatitis from 
the use of tincture of merthiolate are 
reported. Both patients also showed 
skin hypersensitivity to merthiolate 
ophthalmic ointment. A severe stoma- 
titis resulted from application of the 
drug to the inner surface of the cheek, 
indicating that mucous membranes 
may share in the sensitivity reaction, 
Although the author has found no re- 
ported cases of ocular hypersensitivity, 
there is a distinct possibility of ocular 
damage from the use of merthiolate 
ointment in the eyes of hypersensitive 
John C. Long, 


patients. 


3 


PHYSIOLOGIC OPTICS, REFRACTION, 
AND COLOR VISION 

Hicks, A. M. Aniseikonia. A review 
of 200 consecutive cases examined on 
the eikonometer. Arch. of Ophth., 1943, 
v. 30, Sept., pp. 298-311; also Trans. 
Pacific Coast Oto-Ophth. Soc., 1942, 
30th mtg. 

In this study the only patients sub- 
jected to examinations with the eiko- 
nometer were those who had not been 
relieved of their symptoms by wearing 
lenses to correct their refractive errors 
or muscle imbalances. All had under- 
gone one or more physical and labora- 
tory examinations, with negative re- 
sults. Thus, the patients who form the 
basis of this report were physically 
sound persons who had continued to 
suffer from headache, pain in the eyes, 
ocular fatigue, and other symptoms of 
eyestrain, in spite of wearing spectacle 
lenses which were considered to be 
adequate. 

There are three types of aniseikonia: 
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the over-all difference, the meridional 
size difference, and a combination of 
the two. Most of the measurements 
have been made in the 90- and 180- 
degree meridians. It is possible that 
meridional aniseikonia at oblique axes 
may exist in some Cases, but a satis- 
factory clinical method has not yet 
been developed to determine the axis 
of oblique meridional aniseikonia. 
This limitation probably accounts for 
failures in some cases. 

The measurement of aniseikonia is 
entirely subjective and requires close 
attention on the part of the patient. 
Common difficulties encountered in 
making the examination are poor pe- 
ripheral fusion, suppression, and uncer- 
tainty in observation. 

In Hicks’s experience no person with 
less than 1 percent size-difference re- 
ceived relief from correction of his 
aniseikonia, and the author feels that 
the chance of success is much greater 
if the amount of aniseikonia is 1.5 per- 
cent or more. The maximum amount 
compatible with single binocular vision 
is about 5 percent. The sensitivity of 
the patient in recognizing size differ- 
ences varies, but for an average person 
with 20/20 vision it is in the magnitude 
of 0.25 percent. 

Of the 86 patients in whom 1 per- 
cent or more of size difference was 
found, 39 reported a lessening or com- 
plete relief of symptoms while wearing 
temporary lenses with the necessary 
size correction added by means of a 
hook front. At the time of writing, 31 
patients were still wearing temporary 
glasses. Permanent iseikonic lenses 
were prescribed only for those persons 
who reported relief of symptoms from 
wearing temporary glasses. 

Various groups of cases are dis- 
cussed. Several case reports are then 
given in detail to illustrate each group 


and interesting comments are made on 
each case. (References.) 
Ralph W. Danielson. 


Holmes, W. J. Night vision. Arch. 
of Ophth., 1943, v. 30, Aug., pp. 267- 
277. 

The ability of the eye to see under 
conditions of low brightness is a func- 
tion of the retinal rods and is called 
scotopic vision. Subjectively, objects 
seen under these conditions are devoid 
of color except for slight tinges of blue 
and violet. Scotopic vision is a func- 
tion of the peripheral retina, the macu- 
la being relatively insensitive in dim 
light. The transition between scotopic 
and photopic (cone) vision occurs at 
approximately the illumination of full 
moonlight. The eye is capable of func- 
tioning over an enormous range of 
light intensities, thus the ratio in 
brightness between summer sunlight 
and dim starlight is about 100,000,000 
to 1. The immediate effect of an abrupt 
decrease in light intensity is a reduc- 
tion in visual acuity. The peripheral 
retina rapidly becomes more sensitive 
for approximately ten minutes. There 
is then a gradual increase in sensitivity 
up to forty minutes, when a maximum 
is attained. 

The visibility of objects viewed in 
dim light is affected by size, bright- 
ness, color, contrast with surroundings, 
and duration of the stimulus on the 
retina. Some of these factors are capa- 
ble of accurate determination. Ocular 
and general conditions influencing vi- 
sion in dim light include refractive er- 
rors, size of pupil, condition of the 
crystalline lens, and the state of the 
retina and optic nerve. Vitamin-A de- 
ficiency is discussed. Various deleteri- 
ous effects of dim lighting are dis- 
cussed, particularly in connection with 
war black-outs. Methods of examining 
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visual acuity under conditions of low 
illumination are described. The review 
includes a short series of definitions of 
lighting terms. (Bibliography.) 

John C. Long. 


Lewis, S. D., and Mandelbaum, J. 
Achromatopsia. Arch. of Ophth., 1943, 
v. 30, Aug., pp. 225-231. 

Achromatopsia, or complete color 
blindness, is a relatively rare anomaly, 
apparently due to either absence or de- 
ficiency of function of the cone cells. 
Color blindness is discussed according 
to the concepts of the Thomas Young 
triceptor theory of color vision. Two 
sisters and a brother were observed 
with complete achromatopsia. All col- 
ors were referred to as gray. All three 
had nystagmus and central scotomata 
with very defective central vision. 
From the history a family tree of the 
condition is charted. Apparently the 
hereditary pattern is that of a simple 
recessive characteristic, without sex 
linkage. Two of the subjects were stud- 
ied with the Helmholtz color-mixer to 
determine the relative brightness of 
spectral colors. The data for both of 
the subjects fitted the scotopic curve 
fairly well, indicating only rod func- 
tion. Dark-adaptation figures did not 
differ greatly from those of the normal 
range, showing two distinct curves. 
The presence of two curves is usually 
attributed to the functioning of both 
rods and cones. One may postulate 
from the existence of double curves 
that there may be two types of rod 
cells. (3 figures, references.) 

John C. Long. 


Morgan, M. W., Jr., Mahoney, J., 
and Olmstead, J. M. D. Astigmatic ac- 
commodation. Arch. of Ophth., 1943, 
v. 30, Aug., pp. 247-249. 


The authors have refracted a num- 
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ber of different animals under exper. 
mental conditions, largely by Skiascopy 
but also by photography of the Py,. 
kinje-Sanson images and the profile of 
the cornea and the lens. It was found 
that accommodation was reciprocally 
controlled by the parasympathetic and 
sympathetic nervous systems. Stimy- 
lation of the cervical sympathetic nerve 
produces an increase in hypermetropia; 
whereas when the oculomotor nerve js 
stimulated the eye becomes more my- 
opic. It was further observed that 
stimulation of the cervical sympathetic 
nerve produced an astigmatism which 
averaged over 1.00 D. After excluding 
other factors, it was concluded that 
the astigmatism was produced by a 
differential flattening of the lens. If 
these observations are applicable to 
human beings, it seems that action of 
the sympathetic system may cause a 
change of axis of astigmatism during 
active positive accommodation. (One 
table, 7 illustrations.) 
John C. Long. 


Wescott, Virgil. Concerning the ac- 
commodation before and after head in- 
jury. Illinois Med. Jour., 1943, v. 83, 
March, p. 170. 

In 57 patients who had had no diff- 
culty before injury, Wescott reports 
that after head injury there was an 
inability to read with comfort for even 


a reasonable length of time. 
Theodore M. Shapira. 


4 
OCULAR MOVEMENTS 


Pascal, J. I. On convergence tests. 
Amer. Jour. Ophth., 1943, v. 26, Sept., 
pp. 967-969. 

Sugar, H. S. Paradoxic esotropia 
during cycloplegia. Arch. of Ophth., 
1943, v. 30, Aug., pp. 259-261. 
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Four patients were encountered in 
whom an esotropia either developed or 
increased while under a cycloplegic. 
Every one of these patients had previ- 
ously had some muscle disturbance, 
with partial amblyopia in one eye. In 
each case the dominant eye was mildly 
hyperopic. It was found that a pin- 
hole disc or fully correcting lens over 
the fixing eye did away with the eso- 
tropia. 

This phenomenon appears to sub- 
stantiate the presence of two types of 
accommodation-convergence relation- 
ship, an involuntary (occipital) and a 
voluntary (frontal). In high hyper- 
metropia the occipital accommodative 
mechanism is insufficient, so the fron- 
tal must also be called into play. As 
the frontal mechanism is closely asso- 
ciated with convergence, an accommo- 
dative esotropia results. In the cases 
of paradoxic esotropia it is assumed 
that, as the hyperopia is not very great, 
an attempt is made to focus by using 
the frontal mechanism. The excessive 
accommodative effort made by this 
mechanism results in esotropia. A per- 
son with normal binocular vision will 
not develop esotropia because it is in- 
hibited by the diplopia which would 
result. (4 photographs.) 

John C. Long. 


Walsh, F. B. Certain abnormalities 
of ocular movements. Bull. New York 
Acad. Med., 1943, v. 19, April, p. 253. 

The author describes the mechanism 
which initiates and controls conjugate 
movements of the eyes; including 
volitional control of conjugate ocular 
movements by the frontal lobes, optic- 
fixation reflexes originating from the 
occipital lobe, and the labyrinthine, 
semicircular-canal, otolith, and neck re- 
flexes. Lesions involving the frontal 
lobe produce when destructive a rela- 


tive increase in optic-fixation reflexes 
and conjugate deviation to the side of 
the lesion, and to the opposite side 
when irritative. 

The following maneuvers aid in the 
diagnosis of supranuclear lesions: The 
patient is asked to fixate and follow a 
light moved in front of his eyes. (1) 
With pronounced deviation of eyes and 
head to right, the voluntarily impos- 
sible movement of the eyes may in 
some cases be obtained by having the 
patient fix on a test object moved 
slightly from his right to his left (the 
“following movement”). (2) While the 
patient fixes the light the head is ro- 
tated by the examiner in the appro- 
priate direction, when the eyes may 
move into the desired field. (3) The 
light is held in the seemingly unob- 
tainable field, when in some instances 
the eyes are immediately turned to- 
ward the light. (4) The patient’s head 
is grasped by the examiner and is 
rapidly rotated, when it may be found 
that the eyes deviate momentarily into 
the position desired by the examiner. 
This is thought due to reflexes arising 
from the semicircular canals. (5) If 
when the eyes are deviated to the right 
the left ear is irrigated with cold water, 
the eyes move conjugately to the left, 
providing the paralysis of ocular move- 
ment is supranuclear in origin and 
originates from a lesion in the hemi- 
sphere, and further providing the ves- 
tibular pathways are intact. 

Lesions involving the posterior ocu- 
logyric apparatus result in inability 
to properly fixate objects with the eyes. 
When reading, the patient is unable 
to start the next line. Accommodation- 
convergence is affected, and he cannot 
fixate an object but can converge on 
his own fingers. Stereoscopic vision 
is lost, and the patient does not know 
whether an object moves toward or 
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from him. The visual acuity is often 
lowered and field defects are often 
present. The volitional movements of 
the eyes, however, are unimpaired. 

In Parinaud’s syndrome, with lesions 
in the midbrain or in the pineal gland, 
there is loss of ability to elevate and 
depress the eyes voluntarily. But when 
the eyes are fixing and the patient’s 
head is slowly flexed the eyes may turn 
upward, or when the head is slowly 
extended the eyes may move down- 
ward. The presence of Bell’s phe- 
nomenon may prove the supranuclear 
origin of the paralysis. The patient is 
asked to close his eyes, while the lids 
are held open by the examiner. If Bell’s 
phenomenon is present the eyes will 
turn upward. While the head is held 
flexed, caloric stimulation of the ears 
may cause the eyes to turn upward. 

During regeneration of an injured 
nerve there is multiplication of nerve 
fibers. These fibers become misdirected 
or mixed in their distribution. The mis- 
direction of regenerated fibers in the 
third nerve results in anomalous move- 
ments of the upper lid, abnormalities 
of movements of the globe, and pupil- 
lary anomalies. R. Grunfeld. 


5 
CONJUNCTIVA 


Bach, E. C. Epidemic keratoconjunc- 
tivitis. Wisconsin Med. Jour., 1943, v. 
42, April, p. 415. (See Section 6, Cornea 
and sclera.) 


Fritsche, T. R. Staphylococcic con- 
junctivitis. Minnesota Med., 1943, v. 
26, March, p. 263. 

The conjunctivitis caused by staphy- 
lococci is a stubborn variety, vary- 
ing from acute forms to mild chronic 
types. It tends to recur and to become 
chronic, It is probably the most fre- 


quent cause of catarrhal ulcers, The 
diagnosis should be confirmed by cy}. 
tures. Sulfathiazole and the staphylo- 
coccic vaccines and toxoids are helpful 
in treatment. (References.) 

Gertrude S. Hausmann. 


Lewy, R. B. Allergic conjunctivitis 
from colored ink. Arch. of Ophth., 1943 
v. 30, Sept., p. 376. : 

A soldier complained of recurring at- 
tacks of conjunctival injection. His his- 
tory pointed to colored comic news- 
papers as the offending agent. This was 
proved by applications of such material 
to the conjunctiva. It is of interest that 


the skin was not sensitive. 
Ralph W. Danielson. 


Sitschevska, O., and Sedam, M., 
Primary tuberculosis of the conjunc- 
tiva. Arch. of Ophth., 1943, v. 30, Aug, 
pp. 196-206. 

Primary tuberculosis of the conjunc- 
tiva is a rare lesion involving the con- 
junctiva and regional lymph glands. 
The disease occurs typically in youth 
and usually runs a favorable course, 
although there have been cases of loss 
of the eye and of death from extensive 
tuberculous involvement. 

The authors report a case of pri- 
mary conjunctival tuberculosis in a 
boy of 18 months. The child showed 
ptosis of the left lid with marked con- 
junctival follicles and  granulations. 
The left preauricular and submental 
and one cervical gland were greatly 
swollen and soft. Aspiration of each 
of these three glands produced pus con- 
taining tubercle bacilli. ulcer, 
surrounded by granulations, formed on 
the superior tarsal conjunctiva. Biopsy 
from this region showed a typical tu- 
berculous reaction and tubercle bacilli 
could be demonstrated in the tissues. 
The conjunctiva healed quickly after 
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the biopsy and after application of mild 
local medication. The lymph glands 
responded well to aspiration and frac- 
tional X-ray therapy. General medical 
care consisted of a high-vitamin diet 
and plenty of outdoor air and sunshine. 
When examined a year later there was 
only a faint conjunctival scar and slight 
scarring over the preauricular gland. 
At no time was there evidence of tu- 
berculosis elsewhere. (2 photographs, 
2 photomicrographs.) John C. Long. 


Weiss, Charles. Bacteriologic ob- 
servations on infections of the eye. 
Arch. of Ophth., 1943, v. 30, July, pp. 
110-137. 

With the development in recent 
years of a variety of sulfonamide com- 
pounds and specific bactericidal and 
antitoxic serums for the treatment of 
infections of the eye, the etiologic diag- 
nosis of diseases of the conjunctiva and 
cornea has become essential. This is 
especially true because, except those 
of syphilis, diphtheria, and gonorrhea, 
there are very few constant or abso- 
lutely typical clinical pictures corre- 
sponding to individual infections. 
Moreover, as indicated hereafter, a 
bacteriologic diagnosis is of importance 
in the epidemiologic control of trans- 
missible ocular disease. The author 
thought it desirable, therefore, to re- 
cord the results of examinations con- 
ducted during the past few years in 
the clinical and research laboratories 
of the Mount Zion Hospital in San 
Francisco and to summarize observa- 
tions on the commoner infections of 
the eye as reported in the literature. 

Under technical procedures Weiss 
stresses the fact that much better 
smears will be made if the eye is 
anesthetized and material for cultures 
and smears obtained by scraping the 
epithelium of the bulbar, palpebral, 


tarsal and retrotarsal conjunctivas with 
a platinum spatula. It is necessary to 
withhold treatment with germicides 
for at least 24 hours prior to such ex- 
amination. The ophthalmologist is re- 
minded that final bacteriologic reports 
cannot be made on the basis of stained 
smears alone. Fermentation and sero- 
logic tests and animal inoculations are 
necessary for final identification of 
microorganisms. Even in the cases of 
the gonococcus and the Morax bacillus, 
diagnosis by smear is of only presump- 
tive nature. The darkfield condenser is 
of value when one is searching for 
spiral organisms. Inoculation of guinea 
pigs with bits of tissue or with secre- 
tions is indicated when oculoglandular 
tularemia, brucellosis, or tuberculosis 
is suspected. Serologic reactions are 
important in syphilis, tularemia, and 
brucellosis. The complement-fixation 
test is used in the diagnosis of gonor- 
rhea. Reference is made to the tuber- 
culin, the brucellin and the Free cu- 
taneous test, which are useful as aids 
in the diagnosis of tuberculosis, 
brucellosis, and lymphopathia vene- 
rea, respectively. 

Factors governing the resistance, 
immunity, and infection of the con- 
junctiva and cornea are discussed. 
Ordinarily, during the course of con- 
junctivitis, bacteria may lodge and 
multiply on the cornea without pro- 
ducing evidence of keratitis. Any of a 
number of virulent and toxin-produc- 
ing microérganisms may, however, in- 
vade the cornea and produce severe 
damage; among these are the gono- 
coccus, the pneumococcus, and several 
viruses. 

Gonorrheal ophthalmia is now be- 
coming one of the rarer causes of con- 
junctivitis of the newborn. The in- 
cidence of gonorrheal and inclusion- 
body blennorrhea varies greatly in 
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various locations. Inclusion conjuncti- 
vitis is a distinct clinical entity, char- 
acterized by a period of onset of from 
five to ten days after birth, a duration 
of from three to four months, only rare 
complications, and the presence of 
cytoplasmic inclusion-bodies in the 
conjunctival epithelial cells. 

The bacterial flora in the commoner 
infections of the conjunctiva and eye- 
lids vary with the geographic location 
and occupation of the patient. They 
also seem to change from generation 
to generation, as sanitation, nutrition, 
and bacteriologic technique improve. 

From experience in bacteriologic ex- 
amination of the conjunctiva prior to 
intraocular operations at Mount Zion 
Hospital the author says it has been 
the policy to advise postponement of 
an operation in the presence of half 
a dozen or more colonies of hemolytic, 
toxigenic staphylococci, or two or 
more colonies of hemolytic strepto- 
cocci, pneumococci, or pyocyanic ba- 
cilli. A long list of offending organisms 
have been named for the bacterial in- 
fections following intraocular opera- 
tions and in infections of the cornea. 
Considerable attention has been given 
of late to bacteria and viruses in epi- 
demics of conjunctivitis and kerato- 
conjunctivitis, especially “shipyard 
conjunctivitis.” 

Many organisms have been reported 
in infections of the lacrimal apparatus, 
and in iritis, uveitis, iridocyclitis, 
choroiditis, and panophthalmitis. The 
author says that he has been unable to 
confirm the theory that sympathetic 
ophthalmia is essentially a tuberculous 
uveitis occurring in a person whose 
eye is injured at a time when he has 
tubercle bacillemia. Mycotic and virus 
infections of the eye are discussed. (5 
figures, 9 tables, extensive bibliogra- 
phy.) Ralph W. Danielson. 
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6 
CORNEA AND SCLERA 

Brown, E. H. Therapeutic experi. 
ences with corneal ulcers due to bacil- 
lus pyocyaneus. Arch. of Ophth., 1943 
v. 30, Aug., pp. 221-224. 

Ulceration of the cornea due to the 
pyocyaneus organism is recognized as 
a very dangerous condition. The ay- 
thor -reports three cases of this dis- 
ease, all following removal of corneal 
foreign bodies. Two of the ulcers re- 
sulted in enucleation and the third 
healed with considerable scarring and 
final vision of 10/400. From the experi- 
ence gained in the treatment of these 
cases the author concludes that early 
use of actual cautery or the diathermy 
needle is of value. Sulfapyridine or sul- 
fanilamide should be administered by 
mouth. The Saemisch maneuver is in- 
dicated if the ulcer continues to pro- 
gress. (References.) John C. Long. 


Gallardo, Edward. Primary herpes 
simplex keratitis. Arch. of Ophth., 
1943, v. 30, Aug., pp. 217-220. 

Herpes virus, either latent or active, 
is present in from 80 to 90 percent of 
the adult population. It is often carried 
in a dormant state in the epithelium 
of the mouth, conjunctiva, or sexual 
organs, and perhaps also in nerve tis- 
sue, Recurrent attacks of the disease 
may be precipitated by a wide range of 
conditions. 

Five patients, having no previous 
history of any type of herpetic disease, 
were seen with severe attacks of her- 
petic keratitis. Intracerebral inocula- 
tion into mice of scrapings from the 
lesions produced death from typical 
herpetic encephalitis. Titrations of the 
patients’ sera with virus which had 
been recovered from the mouse-brain 
suspensions showed no herpes-neutral- 
izing antibodies during the first few 
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days of the keratitis but did show anti- 
bodies after 16 to 18 days. Seventeen 
additional cases of herpes keratitis 
showed strong antibodies in the serum 
when first admitted. All of these pa- 
tients had had one or more cutaneous 
herpetic attacks prior to the ocular in- 
volvement. 

Typical herpetic keratoconjunctivitis 
was produced in rabbits by dropping or 
swabbing virus material into their con- 
junctival sacs without any scarification 
or other trauma. The incubation period 
was somewhat longer than when trau- 
ma accompanied the inoculation. (3 
tables, references.) John C. Long. 


Gifford, S. R., Puntenney, I., and 
Bellows, J. Keratoconjunctivitis sicca. 
Arch. of Ophth., 1943, v. 30, Aug., pp. 
207-216. 

Forty-nine patients have been ob- 
served with deficiency of the lacrimal 
secretion. These patients have been di- 
vided into three groups based on the 
severity of the deficiency and of the 
symptoms. Twelve of the patients 
showed a typical Sjogren syndrome 
with almost no lacrimal secretion, but 
with marked corneal and conjunctival 
changes and usually a deficiency in 
salivary secretion. Lacrimal deficiency 
was also observed in neuroparalytic 
keratitis and pemphigus and after re- 
moval of the lacrimal gland. The tech- 
nique of applying the Schirmer test is 
given in detail. The author has found 
this test quite satisfactory in deter- 
mining lacrimal deficiency. The milder 
cases improved and were quite com- 
fortable when using gelatin and Locke’s 
solution as a substitute for tears. The 
more severe cases required closure of 
the tear points. Methods of permanent 
closure of the tear points are discussed. 
(2 illustrations, 5 tables.) 

John C. Long. 


Haessler, F. H. Diagnosis of corneal 
lesions. Minnesota Med., 1943, v. 26, 
March, p. 243. 


In diagnosing corneal lesions, the 
following manifestations are impor- 
tant: (1) changes in size and shape, 
(2) the presence of pigment, (3) the 
presence of blood vessels, (4) modifica- 
tion of transparency. In megalocornea, 
most important is the decision whether 
the large cornea is a manifestation of 
gigantism or the result of juvenile 
glaucoma. In microcornea it is im- 
portant to remember that 20 percent 
of cases of microcornea develop glau- 
coma. Keratoconus begins near the 


’ end of the first decade of life. The most 


frequent pigmentations are Stahli’s 
line, the hemosiderin of keratoconus, 
and the Kayser-Fleischer deposit in 
Wilson’s disease. 

The presence of vessels gives some 
information as to the length of time 
the corneal disease has existed. It takes 
at least six weeks to develop pannus. 
Diseases of the corneal epithelium are 
superficial punctate keratitis, dendritic 
keratitis, recurrent erosion, filiform 
keratitis, edema and bullous keratitis, 
epithelial dystrophy, xerophthalmia, 
lagophthalmia, and keratitis neuro- 
paralytica. Lesions involving Bow- 
man’s membrane and the superficial 
stroma include siderosis, trachoma, 
rosacea keratitis, vernal catarrh, ser- 
pent ulcer, annular ulcer, ring ab- 
scess, marginal ulcer, rodent ulcer, 
subepithelial striation from hypotony, 
familial dystrophies, and band keratitis. 
Lesions of the deepest stromal lamellae 
and of Descemet’s membrane are 
parenchymatous keratitis, keratitis an- 
nularis, disciform keratitis, and deep 
pustuliform keratitis. (6 illustrations.) 

Gertrude S. Hausmann. 


Turner, N. H. Keratitis marginalis 
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superficialis. Virginia Med. Monthly, 
1943, v. 70, Feb., p. 109. 
The author reports a case with acute 


symptoms and complete recovery. 
Theodore M. Shapira. 


7 


UVEAL TRACT, SYMPATHETIC DIS- 
EASE AND AQUEOUS HUMOR 


Givner, Isadore. Bilateral uveitis, 
poliosis, and retinal detachment, with 
recovery, Arch. of Ophth., 1943, v. 30, 
Sept., pp. 331-337. 

Harada, in 1926, first reported a dis- 
ease with a typical onset of acute dif- 
fuse exudative choroiditis or uveitis and 
bilateral detachment, accompanied by 
poliosis, and sometimes alopecia and 
deafness, with a relatively favorable 
prognosis for spontaneous retinal re- 
attachment. 

After a résumé of the literature, the 
author reports a case in great detail. 
An interesting feature was that the 
attack seemed to have been precipitated 
by lead poisoning. Cultures were nega- 
tive. The detachment, Koeppe nodules, 
and iridocyclitis may have resulted 
from an allergic reaction to bacterial 
proteins. Bilateral iridectomies and 
sclerectomies were successful in con- 
trolling the tension and quieting the 
process. 

The case was similar to the Vogt- 
Koyanagi syndrome, which sometimes 
includes alopecia, poliosis, vitiligo, and 
dysacousia. The similarity of Harada’s 
disease pathologically to sympathetic 
ophthalmia and Vogt-Koyanagi disease 
suggested the cutaneous testing with 
uveal pigment. (5 figures, references.) 

Ralph W. Danielson. 


Hess, Leo. Epinephrine mydriasis. 
Arch. of Ophth., 1943, v. 30, Aug., pp. 
194-195. 
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Instillation of epinephrine hydro- 
chloride (1 to 1,000) into the conjunc- 
tival sac of the normal individual re. 
sults only in slight dilatation of the 
pupil. Marked to maximal dilatation of 
the pupil may occur with this drug in 
patients with diabetic coma, hyper. 
thyroidism, chronic hypertensive dis- 
ease of the kidney, and some types of 
glaucoma, and after lesions of the sym- 
pathetic fibers between the superior 
cervical ganglion and the iris. The dila- 
tation in diabetic coma is so definite 
as to make it a valuable diagnostic 
sign. Epinephrine mydriasis is prob- 
ably indicative of some lesion of the 
third neuron in the sympathetic path- 
way of the pupil. This third neuron 
originates in the superior cervical gang- 
lion and enters the cranium with the 
internal carotid artery. These neurons 
form the cavernous plexus, from which 
they continue to the dilator muscle of 
the iris, partially in the long ciliary 
nerve and partially in the short ciliary 
nerve, without being interrupted in the 
ciliary ganglion. (References.) 

John C. Long. 


8 
GLAUCOMA AND OCULAR TENSION 


Bothman, Louis. Pathological find- 
ings in eyes enucleated for glaucoma 
due to sarcoma of the uvea. Illinois 
Med. Jour., 1943, v. 83, March, p. 173. 


Bothman suggests that no decom- 
pression operation be done in blind 
painful eyes where the cause of the 
secondary glaucoma is unknown. Such 
an eye may contain a sarcoma. Enu- 
cleation is the operation of choice in 
such cases. Theodore M. Shapira. 


Rados, Andrew. Blood cholinesterase 
values of patients with glaucoma. Arch. 
of Ophth., 1943, v. 30, Sept., pp. 371- 
375. 


ABSTRACTS 


Loewi and his co-workers have 
proved that the effects of stimulation 
of the vegetative nervous system are 
transmitted to the effector organs 
through humoral channels; and that 
stimulation of the cardiac branch of 
the vagus nerve gives rise to a vago- 
tropic substance, likewise liberated by 
stimulation within the sympathetic and 
parasympathetic nervous systems ; and 
that the liberated substance in all prob- 
ability represents acetylcholine. 

Acetylcholine is rapidly inactivated 
through hydrolytic splitting into cho- 
line and acetic acid through the ester- 
ase. The enzyme is present in the 
blood and in various organs and tis- 
sues. It has been proved that physo- 
stigmine, which potentiates the action 
of the vagus nerve, inhibits the enzy- 
matic decomposition of the so-called 
vagus substance and acetylcholine. The 
discovery of acetylcholine has sug- 
gested the possibility that it assists in 
the regulation of the intraocular pres- 
sure. The tension-reducing property of 
physostigmine is due to accumulation 
of acetylcholine in consequence of the 
inhibition of esterase activity. 

The present paper reports on the 
determination of cholinesterase in the 
blood in cases of glaucoma. The author 
says that of 61 unselected patients with 
glaucoma, 59 had blood cholinesterase 
values between 40 and 120 cu. mm., 
that is, within the normal range. The 
majority had high normal values. Of 
the 12 patients with acute glaucoma, 
only 2 had comparatively low values; 
the remaining 10 had values which 
were toward the upper limit of normal. 
It must be borne in mind that the nor- 
mal values present a fairly broad band, 
and caution must be exercised in in- 
terpretation, especially in view of the 
additional fact that many conditions 
are likely to influence blood cholines- 
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terase. Such conditions are hyperthy- 
roidism, anemia, carcinomatosis, ca- 
chexia, sepsis, subacute bacterial en- 
docarditis, pneumonia, and ulcerative 
colitis. In evaluation of blood-cholin- 
esterase levels of patients with glau- 
coma, such conditions must be ex- 
cluded. (References.) 
Ralph W. Danielson. 


9 
CRYSTALLINE LENS 


Salit, P. W. Mineral constituents of 
sclerosed human lenses. Arch. of 
Ophth., 1943, v. 30, Aug., pp. 255- 
258. 

It has previously been determined 
that the mineral constituents of cata- 
ractous lenses vary considerably from 
those of normal lenses and that the 
changes become more marked with the 
advance of the cataract. In this study 
the author has determined the effects 
of sclerosis on the composition of the 
lens. Seventy-two lenses in varying de- 
grees of sclerosis, all extracted by the 
intracapsular technique, have been ex- 
amined. The average weight of the 
lens decreased at a rather uniform rate 
from 0.2221 gm. for practically normal 
lenses to 0.1935 gm. in highly advanced 
sclerosis. In spite of this decrease in 
weight, the water content of the lenses 
increased from 67.6 to 75.4 percent. 
Potassium and phosphorus decreased 
from 14.82 and 10:34 percent in prac- 
tically normal lenses to 3.52 and 4.17 
percent in very advanced sclerosis. 
Sodium, calcium, and chlorine increased 
from 7.91, 0.45, and 2.06 percent in prac- 
tically normal lenses to 26.54, 2.65, and 
18.06 percent in sclerosis. Apparently 
there was some increase in sulphur con- 
tent with advancing sclerosis. (4 tables, 


references. ) 
John C, Long. 
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10 
RETINA AND VITREOUS 


Cerboni, F. C. Obstruction of the 
central vein of the retina. Rev. Oto- 
Neuro.-Oft., 1941, v. 16, Oct., p. 250, 
Nov., p. 279, and Dec., p. 109. 


This study, which occupies the major 
part of three numbers of the Revista, 
was presented as a Doctor’s thesis at 
Buenos Aires 1941. Thrombosis of the 
central vein of the retina, recognized as 
a nosologic entity since the end of the 
last century, has formed the motive of 
important works and studies on the 
part of many authors. From these and 
from a few personal case reports the 
candidate has extracted the material 
for his thesis in which he presents a 
summary, or compilation, but disclaims 
originality. He adopts as his title ‘“‘ob- 
struction” instead of “thrombosis” of 
the retinal vein, noting that the term 
“obstruction” more clearly denotes the 
characteristics of the picture than does 
“occlusion,” for it may occur in cases in 
which the lumen of the vein has not 
totally disappeared. The term “occlu- 
sion” is reserved for complete obstruc- 
tion. 

The subject is treated with thorough- 
ness, beginning with the physiology of 
the retina and its vessels, continuing 
with the symptomatology of obstruc- 
tion, the evolution of the disease, dif- 
ferential diagnosis, etiology, pathogene- 
sis, therapy, and prognosis. The local 
treatment may be directed toward three 
effects: (1) to treat the cause of the 
endovascular lesion where the throm- 
bus is likely to occur; (2) to modify 
the state of the thrombus by its dissolu- 
tion and thus, (3) improve the circula- 
tion of the eye with the object of mov- 
ing the thrombus and promoting the 
survival of the nervous elements of the 
retina. In the treatment of the dreaded 
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complication, hemorrhagic glaucoma 
surgery alone is said to be possible. 
Repeated paracentesis of the anterior 
chamber has given relief in some cases 
and fistulizing operations have some. 
tinies made it possible to avoid enuclea- 
tion. Iridectomy has given bad results 
in general. 

The third and last division of the 
paper is devoted to a careful study of 
four personal cases. This thesis is thor- 
ough and comprehensive and may be 
read with benefit by any ophthalmolo- 
gist who wishes to review the subject. 
(15 retinograms.) 

Jerome B. Thomas, 


Falls, H. F. Lipaemia retinalis, Arch. 
of Ophth., 1943, v. 30, Sept., pp. 358-361, 


In the cases reported the majority of 
the patients were either in or on the 
verge of coma when first seen. The con- 
dition is predominantly a disease of 
young diabetic patients, rarely being 
found in patients over 30 years. 

An increase in plasma lipid is associ- 
ated with a large variety of clinical 
entities: pneumonia, peritonitis, alco- 
holism, phosphorus poisoning, asphyx- 
ia, starvation, xanthomatosis, carci- 
noma, tuberculosis, and trench nephri- 
tis. It is only in diabetes mellitus, as a 
rule, that the plasma lipid becomes 
emulsified in sufficient quantity to be 
seen in the blood stream with the aid 
of the ophthalmoscope. An increase in 
the plasma lipid is not in itself sufficient 
to produce retinal lipemia; emulsifica- 
tion of the lipid is necessary. Acidosis 
is necessary to the phenomenon of 
emulsification. The pathologic color 
and appearance of the retinal vessels 
are seen to originate in the remote pe- 
riphery, gradually advancing toward 
the optic disc. Other than an occasional 
retinal hemorrhage, no abnormal fun- 
doscopic changes have been observed. 
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The case reported here is of interest 
for several reasons. Only one other case 
has ever been reported where the age 
of the patient was over sixty years. 
The combination of severe emaciation, 
starvation, pneumonia, diabetes melli- 
tus, infarct of the kidney, pulmonary 
abscesses, and xanthomatosis is worthy 
of attention in that each alone may 
effect an elevation of the plasma lipid. 
Since the disease is usually present 
only in young patients with severe 
diabetes, associated severe systemic 
complications are probably requisite to 
its manifestation in older patients, with 
milder diabetes. (References.) 

Ralph W. Danielson. 


Greear, J. N. Rupture of aneurysm of 
circle of Willis. Arch. of Ophth., 1943, 
v. 30, Sept., pp. 312-319. 

The author gives a review of the 
cases reported and quotes Cushing as 
saying that an aneurysm should always 
be considered in a differential diagnosis 
when an apoplectic attack is followed 
by symptoms pointing to the region of 
the internal carotid artery in its intra- 
cranial portion. Should there be, in 
addition, subhyaloid retinal hemor- 
trhages and should the cerebrospinal 
spaces be found to contain free blood, 
a diagnosis would be reasonably cer- 
tain. 

The various theories as to the modes 
of production of intraocular hemor- 
rhages are reviewed. One school of 
thought holds that the retinal hemor- 
trhages are due to direct leakage of 
blood from the sheath through the 
lymphatic spaces at the sides of the 
lamina cribosa. Other authors maintain 
that the cause of the intraocular hemor- 
rhage in such cases is obstruction of 
the central vein of the retina at the 
point where it leaves the optic nerve 
and enters the dural sheath. The mecha- 
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nism of the production of hemorrhage 
would, therefore, be the same as that 
for papilledema due to increased intra- 
cranial pressure. A case report includ- 
ing postmortem and_ histopathologic 
examination seems to bear out the latter 
contention. (4 figures, references.) 
Ralph W. Danielson. 


Lewis, P. M. Angiomatosis retinae. 
Arch. of Ophth., 1943, v. 30, Aug., pp. 
250-254. 

Angiomatosis retinae is a relatively 
rare condition which runs a fairly typi- 
cal course. At first there is marked 
vascular dilatation with the formation 
of the angioma. Later, exudates and 
hemorrhages occur and lead to massive 
exudates and retinal detachment. Fi- 
nally secondary glaucoma arises and 
the eye is enucleated. Approximately 
25 percent of the cases are associated 
with intracranial angiomatous cysts 
(Lindau’s disease). As angiomatosis of 
the retina is a progressively destructive 
condition, radical methods of treatment 
are justified. Destruction of the angio- 
ma and of accompanying vessels by 
diathermy is recommended. 

The author reports a case in a man 
of 25 years. Vision was reduced to 
8/200, largely because of macular exu- 
dates. An angioma about one disc di- 
ameter in size was seen near the ora 
serrata. The lesion was localized as 
one would localize a tear in retinal de- 
tachment. The angioma and accom- 
panying vessels were destroyed by dia- 
thermy micropins inserted through the 
sclera. The result was that the angioma 
and the surrounding area were replaced 
by scar. Vision did not improve but 
the eye has had a normal appearance 
and normal tension. A year has passed 
since the surgery and no other angio- 
mas have developed. (2 illustrations, 
references.) John C. Long. 
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Lijo Pawia, J. Detachment of the 
retina. Rev. Oto-Neuro-Oft., 1941, v. 16, 
Aug.-Sept., p. 205. 


This paper was presented at the 
Fourth Brazilian Congress of Ophthal- 
mology (Rio de Janeiro). It begins 
with the statement that detachment of 
the retina, lacking logical and rational 
treatment until 1929, became during the 
following decade a disease curable in 
50 to 70 percent of the cases treated. 
The writer gives a brief review of the 
development of etiology and treatment 
from the first report of Gonin to the 
present time. Noting the serious diffi- 
culties involved in comparing the per- 
centages of end results obtained by 
different authors using different meth- 
ods, he regards it as essential for au- 
thors reporting cases to answer the 
following questions: (1) Are the cases 
selected? (2) What do you mean by a 
cure? (3) How long has the cure 
lasted? (4) How many cases have you 
operated upon? He regards the pres- 
ence of a tear in retinal detachment as 
practically certain and quotes his own 
statistics of ten years duration as show- 
ing a tear in 90 percent of 70 observa- 
tions including old, medium, and recent 
cases of detachment. In sixty patients 
with 73 retinal tears, 37 of the tears 
were found in the upper-outer quad- 
rant, 15 in the lower-outer and the 
remainder in various other locations. 
As to the cause of the retinal tears 
myopia was found to be a predominant 
factor, having been present in more 
than 50 percent of the cases. The trau- 
matic episodes reported by the patients 
were all of sufficient violence to explain 
the lesion. In considering the proba- 
bility of success the author gives a long 
list of factors including age, extent of 
the detachment, and number and situa- 
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tion of tears; and he optimistically 
sums up by stating that if the patient 
were young, with a discrete flat detach. 
ment and a single accessible tear, one 
could give as high as 95 percent proba. 
bility of cure. He advises against syr. 
gical treatment in cases of diabetes, ret- 
inopathies of renal origin, hypertensive 
retinosis, or that caused by cellulitis 
scleritis, or exudative choroiditis. Ping 
thors in general, including the writer, 
regard as a “cure” (a) the recovery of 
visual acuity equal to at least 1/10, or 
(b) proof of complete reapplication of 
the retina and enlargement of the visual 
field. Among 60 operated cases Lijo 
Pavia reports 39 with complete reattach- 
ment and 21 failures. In answer to the 
question as to how long the detachment 
has remained cured the author reports 
that in his series of 39 favorable cases 
the retina remained in place for a period 
of 1 year after operation in 21 cases, 1 to 
2 years in 7 cases, 2 to 3 years in 4 cases, 
4 to 5 years in 3 cases, and 6% years in 
1 case. In comparing the results of op- 
erative methods it has been estimated 
that the successes in unselected cases 
vary between 34 and 46 percent; and 
that in uncomplicated cases the cures 
increase to between 53 and 66 percent. 
Of a total of 60 cases operated upon by 
various methods the writer used dia- 
thermy-puncture accompanied by sv- 
perficial application of diathermy in 46 
cases with 34 successes and 12 failures. 
Other cases treated earlier by galvano- 
cautery or by chemical cauterization 
gave 5 successes and 9 failures. The 
paper is illustrated by 20 excellent ret- 
inographs, several of them grouped 
effectively in panoramic arrangement. 
(References. ) Jerome B. Thomas. 


Rosenthal, C. M., and Guzek, J. T. 
Thrombosis of central retinal vein suc- 


— 
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cessfully treated with heparin. Arch. of 
Ophth., 1943, v. 30, Aug., pp. 232-235. 
Thrombosis of the central retinal 
yein is a grave ocular disaster usually 
resulting in severe visual loss and often 
in loss of the globe through hemor- 
rhagic glaucoma. Several cases have 
been reported in which recovery fol- 
lowed administration of heparin. The 
authors present two cases of complete 
thrombosis of the central vein with ul- 
timate recovery and 6/6 vision in each 
patient. One received a total of 1,800 
mg. of heparin in ten days. The other 
was given 250 mg. of the preparation 
daily for six days. One of the remark- 
able features of the cases is that treat- 
ment was not started until five weeks 
in one instance and three weeks in the 
other after onset of the condition. He- 
parin possibly prevents further increase 
in the thrombotic process, thus per- 
mitting greater canalization and re- 
sumption of the normal function of the 
vein. (References). John C. Long. 


Sverdlick, José. Observations on the 
structure of the retinal cells. Archivos 
de Histologia Normal y Patological, 
1943, v. 1. March. 

The article is concerned with those 
little-described structures, the chon- 
drioma and the centrosome. All of the 
retinal cells proper possess abundant 
chondriomas, composed of metochon- 
drias disseminated in the body of the 
cell, about the nucleus, and along its 
prolongations. The centrosomes per- 
sist as diplosomes in the rods and 
cones, where they are situated beneath 
the external segment. There is also a 
similar diplosome, situated marginally, 
in the internal granular and the gan- 
glion cells. The crystalloids described 
by Kolmer are equivalent to those ob- 
served by Ramon y Cajal and others. 
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They represent an involutional altera- 
tion of the centrosome. (6 figures. ) 
Eugene M. Blake. 


12 

VISUAL TRACTS AND CENTERS 

Weskamp, Carlos. Ophthalmic and 
radiologic diagnosis of tumors of the 
hypophysis. Anales Argentinos de Oft., 
1942, v. 3, July-Aug.-Sept., pp. 111-141. 

The author considers briefly the em- 
bryology of the hypophysis and the 
anatomy of the optic pathways, as re- 
lated to tumors of the hypophysis. The 
fundus changes are discussed as related 
to the alterations of the field of vision, 
and the defects of the latter are illus- 
trated for the various pathologic con- 
ditions of the region. Simple atrophy of 
the optic nerve is characteristic of tu- 
mors of the hypophysis. 

Emphasis is laid upon the advantage 
of stereoscopic radiographs and upon 
the necessity for correct positions of 
the head in making the pictures. Eye 
symptoms may be positive when the 
X ray is negative in cases where the 
tumor grows out of the sella rapidly. 
In these cases the injection of air or 
lipiodol aids greatly in diagnosis. Cam- 
pimetric, ophthalmoscopic, and radio- 
graphic studies suffice to make an ac- 
curate diagnosis in tumors of the 
hypophysis. The article is beautifully 
illustrated, (33 figures.) 

Eugene M. Blake. 


13 
EYEBALL AND ORBIT 


Garrow, A., and Loewenstein, A. A 
case of monocular hydrophthalmia, 
with special reference to its possible 
relation to the Sturge-Weber syn- 
drome. Brit. Jour. Ophth., 1943, v. 27, 
Aug., pp. 335-354. 
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The clinical features of the case re- 
ported are these: hydrophthalmia in a 
patient now aged 11 years, with a cy- 
clodialysis and two trephine operations 
performed seven years ago, hemor- 
rhage into the substance of the cornea 
five years ago followed by corneal 
blood staining, and, finally, complete 
corneal opacity with deep and super- 
ficial vascularity ; hypotony for seven 
years and shrinking for the year pre- 
ceding enucleation in 1940. 

Pathologic examination showed 
thickening of the corneal epithelium 
with complete destruction of Bowman’s 
membrane and the presence of blood 
vessels in all the corneal layers. There 
was an extreme degree of folding of 
Descemet’s membrane with fan-like 
distribution at the periphery. The an- 
terior chamber was so densely packed 
with connective tissue that no space 
was left. The iris was atrophied and 
consisted mostly of connective tissue. 
The ciliary body and the choroid were 
surrounded by a great effusion of fluid, 
so much so that the ciliary body was 
completely separated from the sclera, 
and the fluid infiltration of the ciliary 
body had resulted in wide separation 
of its tissue into bundles. The choroid 
was swollen and was separated from 
both the retina and the sclera by effu- 
sions. 

Three angiomata were found in the 
eye, one in the posterior part of the 
choroid, surrounding the head of the 
optic nerve. This angioma consisted of 
veins, greatly enlarged but showing 
normal wall structure. The second an- 
gioma was capillary and intraretinal, a 
short distance from the optic nerve. 
The third angioma was at the anterior 
end of the detached retina, originating 
in the choroid and splitting Bruch’s 
membrane, This angioma was cavern- 
ous, consisting of many thin-walled 


spaces which showed patchy calcifica. 
tion. 

The lens showed a subcapsular or. 
ganized exudate which was calcified. 
The retina had assumed a convolvulys 
shape and showed the presence of many 
cysts, as well as the presence of the 
angioma described above. The surface 
of the detached retina was covered by 
a completely calcified internal limiting 
membrane. The retinal capillaries were 
also calcified and there were many cal- 
cified ganglion cells. 

The presence of the angiomata raises 
the question whether this is a case of 
Sturge-Weber syndrome or merely an 
uncomplicated monocular hydrophthal- 
mia. The features of the fully developed 
Sturge-Weber syndrome are hydroph- 
thalmia, nevus flammeus of the face, 
and angioma of the pia mater. Because 
of the similarity of the choroid and 
the pia mater, it would appear to be 
justifiable to suppose that choroidal 
angioma may often be a part of the 
syndrome. 

Reference is made to the allied 
anomalies, Recklinghausen’s disease, 
the Treacher Collins or Hippel-Lindau 
disease, and Bourneville’s disease. De- 
scription is given of a retinal angioma 
recently found in a case of Bourne- 
ville’s disease. (15 figures, references.) 

Edna M. Reynolds. 


Hare, Robert. Congenital bilateral 
anophthalmos. Arch. of Ophth., 1943, 
v. 30, Sept., pp. 320-330. 


A discussion of heredity and embry- 
ology is followed by two detailed case 
reports. The authors urge fitting of 
protheses even if considerable plastic 
surgery is necessary to prepare the 
sockets. The psychologic effect of ar- 
tificial eyes on a young child is indirect. 
The reaction of other persons toward 
him, as they accept or reject him, in- 
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fluences his emotional and physical 
progress OF retardation. Parents tend 
to reject or overprotect him ; in either 
situation he is hampered from fully 
developing his potentialities. Most par- 
ents are at a complete loss as to how to 
aid a child handicapped by such a de- 
formity. The need of placing a child 
with bilateral anophthalmos under the 
care of a trained worker cannot be too 
strongly stressed. (14 figures, refer- 
ences.) Ralph W. Danielson. 


14 
EYELIDS AND LACRIMAL APPARATUS 


Gifford, S. R., Puntenney, I., and Bel- 
lows, J. Keratoconjunctivitis sicca. 
Arch. of Ophth., 1943, v. 30, Aug., pp. 
207-216. (See Section 6, Cornea and 
sclera. ) 


Sellares, A., and Mendia, J.A. New 
treatment for acute and chronic dacryo- 
cystitis. Rev. Oto-Neuro-Oft., 1941, v. 
16, Nov., p. 296. 

The writers report marked success in 
the treatment of acute and chronic 
dacryocystitis with a 1.25-percent solu- 
tion of “soluble Prontosil.” After local 
anesthesia and expression of the sac 
contents, 1 c.c. of the solution is in- 
jected into the sac, expressed, and final- 
ly the remaining 2 c.c. is slowly in- 
jected and allowed to remain, This 
treatment is carried out three times a 
week, and as a rule rapidly clears up 
the suppuration, thus preparing the pa- 
tient for any necessary surgical meas- 
ures. In some cases a few washings 
suffice to restore permeability of the 
passages. Briefly reported are four 
cases in which the dacryocystitis had 
existed from two months to three years. 
In three of the cases suppuration ceased 
after three to six washings. 

Jerome B. Thomas. 


15 
TUMORS 


Constans, G. M. Cholesteatoma of 
orbit. Arch. of Ophth., 1943, v. 30, Aug., 
pp. 236-246. 


True cholesteatoma of the orbit is a 
very rare condition arising as a con- 
genital growth from both mesoderm 
and ectoderm. The criteria of true 
cholesteatoma are that it possesses no 
inflammatory wall, is located subperi- 
osteally in the orbit, and contains or is 
composed of cholesterol crystals. Only 
five of the previously reported 15 cases 
qualify as true primary cholesteatomas 
of the orbit. The author adds an addi- 
tional case. The patient, a schoolgirl, 
was first observed when twelve years 
of age. She complained of a protrusion 
of the left eye of six months duration. 
She was examined on several occasions 
between 1936 and 1941, during which 
time there was a gradual increase in 
the proptosis of the orbit, and a mass, 
attended by some bone erosion, could 
be demonstrated by X ray. Ocular 
movements and vision were normal. 
There was a slight amount of papil- 
ledema. An incision was made over the 
temporal wall of the orbit and the 
periosteum opened. A subperiosteal dis- 
section was made nearly to the apex, 
and a large necrotic whitish mass was 
removed, There was no true wall or 
capsule. The whitish material consisted 
of concentrically arranged laminations 
of a waxy material. Healing was un- 
eventful, with recovery from the prop- 
tosis. In this case the tumor was defi- 
nitely congenital, there being no his- 
tory of trauma and no indication of an 
inflammatory mass. John C. Long. 


McGregor, I. S., and Hill, J. Reticulin 
content and prognosis in malignant 
melanoma of the uvea. Arch. of Ophth., 
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1943, v. 30, Sept., pp. 291-297. 

Inasmuch as papers had been pub- 
lished in which it appeared that the 
prognosis in malignant melanoma of 
the uvea was influenced by the reticu- 
lin content of the growths, the authors 
decided to make a study of the 82 
patients in this group that had been 
treated at the Glasgow Eye Infirmary 
between 1919 and 1939. They were able 
to get reliable follow-up information 
on 41 patients. In order that their re- 
sults may be correlated with those of 
other workers, the writers go into con- 
siderable detail as to their method of 
silver impregnation in determining the 
amount of reticulum. 

Sex distribution was about equal, and 
the average survival about eight years. 
For the most part the group surviving 
six to 15 years showed a fuller reticulin 
picture than the group surviving up to 
six years. Callender and Wilder had 
found that the spindle-cell types were 
relatively benign and that a full reticu- 
lin content was of good import, while 
epithelioid and mixed-cell types and a 
poor reticulin content were of bad im- 
port. The present authors are in gener- 
al agreement with this conclusion, but 
do not find that the survival time can 
be gauged accurately from the histo- 
logic characteristics of cell type, pig- 
ment content, and reticulum content 
alone. Taken together these character- 
istics usually permit one to say whether 
the patient will live a relatively long or 
short time. Probably the cell type is 
first in importance, with reticulin con- 
tent and pigment content as subsidiary 
factors. The authors were not able to 
correlate histologic changes with the 
clinical stage of the tumor, the involve- 
ment of the scleral veins, and the extra- 
ocular involvement. (Five figures, 2 
tables, references.) 

Ralph W. Danielson. 
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16 
INJURIES 


Appelbaum, Alfred. Simplest instry. 
ment for removal of foreign bodies from 
cornea. Arch. of Ophth., 1943, y. 39, 
Aug., p. 262. 

The author has found the ordinary 
hypodermic needle superior to any in- 
strument that he has used for the re- 
moval of corneal foreign bodies. He 
recommends the Luer-Lok type stain- 
less-steel 19-gage 2% inch needle with 
a long bevel. With this needle, there is 
no need for a holder as the needle js 
long enough to be easily manipulated. 
The needles are autoclaved in small 


tubes so as to be immediately available. 
John C. Long. 


Grove, W. E. Eye and ear complica- 
tions of craniocerebral injuries. Wis- 
consin Med. Jour., 1943, v. 42, Feb., p. 
210. 

As eye complications, the author dis- 
cusses discoloration of lids, pupillary 
changes, paresis or paralysis of extra- 
ocular muscles, loss of accommodation, 
and changes in visual acuity and in 
fields of vision. 

Theodore M. Shapira. 


17 
SYSTEMIC DISEASES AND PARASITES 
‘McGavic, J. S. Lymphomatoid dis- 
eases involving the eye and its adnexa. 
Arch. of Ophth., 1943, v. 30, Aug., pp. 
179-189, 

The lymphomatoid diseases repre- 
sent a great variety of related clinical 
and histologic responses by lymphoid 
tissue to unknown stimuli. Some of the 
tumors appear to be neoplastic from 
their onset, while others represent tran- 
sitions from inflammatory to neoplastic 
lesions. At times the histologic charac- 
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teristics will vary considerably with 
the age of the lesion. Repeated biopsies 
and frequent differential blood counts 
must be made throughout the clinical 
course in order to arrive at a satis- 
factory conclusion as to the nature of 
the disease. Long follow-up studies are 
indicated. At present great difficulties 
are encountered in diagnosing and clas- 
sifying the various lymphomatoid dis- 
eases. 

The author reports 21 histologically 
proved cases of lymphomatoid disease 
involving the eye and its adnexa, with 
an average follow-up period of four 
years. There are additional notes on 16 
cases. The prognosis in lymphomatoid 
disease is generally poor. Treatment, 
after confirming the diagnosis by biop- 
sy, consists in active radiation. Excision 
does not seem indicated unless the le- 
sion is encapsulated, permitting com- 
plete removal. In the author’s series of 
17 primary tumors of the eye and 
adnexa, 11 of the tumors remained loca- 
lized and did not result in generalized 
lymphosarcomatosis. (6 tables, bibliog- 
raphy.) John C. Long. 


Venable, H. P., and Pollock, F. J. 
Rickettsias in ophthalmology. Arch. of 
Ophth., 1943, v. 30, Sept., pp. 362-370. 

Rickettsias are small, gram-negative, 
bacteria-like organisms, often pleomor- 
phic, generally less than 0.5 micron in 
diameter, staining lightly with aniline 
dyes but well with Giemsa’s stain, liv- 
ing and multiplying in arthropod tis- 
sues and acting as obligate intracellular 
parasites. Only four forms are known 
to be pathogenic: 1. Rickettsia prowa- 
zeki (louse-borne and flea-borne typhus 
fever) ; 2. Rickettsia dermacentroxenus 
(tick-borne Rocky Mountain spotted 
fever); 3. Rickettsia tsutsugamushi 
(mite-borne fever endemic in Japan) ; 
4, Rickettsia ruminantium (tick-borne 


heartwater in sheep, goats, and cattle). 

Rickettsias have many features in 
common with certain bacteria and also 
with some viruses. Their visibility, mor- 
phologic characteristics and nonfiltra- 
bility closely ally them with the bac- 
teria. Their staining reaction, growth 
requirements, and specificity for certain 
cell types are points of similarity with 
the viruses. The most logical view is 
that rickettsias are bacteria which have 
become adapted to intracellular life in 
arthropod tissues. They occupy an in- 
termediate position between viruses 
and bacteria. 

As regards trachoma there are two 
distinct schools of thought. One main- 
tains that the cause is a rickettsia, and 
the other insists on a virus as the etio- 
logic agent. One school found that 
there was a definite correlation in geo- 
graphic distribution between trachoma, 
lice, and human rickettsial disease. 

Of the three known rickettsial dis- 
eases in human beings, Rocky Moun- 
tain spotted fever affects the eye the 
least. Most of the patients have only a 
mild catarrhal conjunctivitis. In tsu- 
tsugamushi fever there are hyperemia 
of the iris, mild conjunctivitis, clouding 
of the cornea and anterior chamber, 
iridocyclitis with keratic precipitates, 
and pannus formation; there is gradual 
recession of the symptoms with clear- 
ing of the infection and residual scar 
formation in one to two months. 

In typhus fever, the following ocular 
changes are observed: The milder 
symptoms are hyperemia of the con- 
junctiva, subconjunctival ecchymosis, 
ciliary alopecia, miosis, photophobia, 
hyperemia of the fundus, mydriasis dur- 
ing convalescence, and night blindness. 
Photophobia is at times so severe that 
the patient is unable to tolerate ordi- 
nary daylight and seeks relief by hiding 
his head under the pillow. Miosis in- 
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variably means a poor prognosis. 
There is no specific treatment for the 
rickettsial ophthalmic diseases. General 
constitutional measures and _ local 
symptomatic therapy are indicated. (4 


figures, references. ) 
Ralph W. Danielson. 


Woods, A. C. Syphilis of the eye. 
Amer. Jour. Syphilis, Gonorrhea, and 
Venereal Diseases, 1943, v. 27, March, 
pp. 133-186. 

Woods presents a most thorough and 
well prepared paper in which syphilis of 
every structure of the eye is discussed. 
(28 illustrations, including 4 in color ; 


74 references.) 
Theodore M. Shapira. 


18 


HYGIENE, SOCIOLOGY, EDUCATION, 
AND HISTORY 

Canadian war-blinded. Outlook for 
the Blind, 1942, v. 36, Dec., p. 281. 

Reception, training, and aftercare 
arrangements for blinded Canadian sol- 
diers are considered. References are 
made to the last war. On declaration of 
the present war, arrangements were 
made for the Canadian National Insti- 
tute for the Blind to furnish service and 
for the Canadian government to meet 
costs of caring for the newly blinded. 

Francis M. Crage. 


Etchemendigaray, Arturo. Aniridias. 
Anales Argentinos de Oft., 1942, v. 3, 
July-Aug.-Sept., pp. 142-154. 

The writer discusses at some length 
the laws of heredity. He then places 
many ocular diseases under the differ- 
ent classifications (dominants, reces- 
sives, and so on). Finally he reports 
two cases of aniridia, in a 49-year-old 
father and his 7-year-old son. The latter 
presented bilateral horizontal nystag- 
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mus, subluxation of the lenses, incipient 
cataract, and aniridia. The father 
showed the same defects, plus second- 
ary glaucoma, (4 figures.) 

Eugene M. Blake. 


Hayden, A. M. Vision testing in lj. 
nois. Illinois Med. Jour., 1943, y, 93 
March, p. 175. 

Miss Hayden presents the work of 
her organization in visual testing of 
school children in Illinois. A wealth of 
data has been accumulated. 

Theodore M. Shapira. 


Kerby, C. E. Eye conditions among 
pupils in schools for the blind in the 
United States, 1940-1941. Outlook for 
the Blind, 1942, v. 36, Dec., p. 270, 

The article is a report of analyses of 
data on eye conditions among blind 
children of school age in the United 
States. Tables presented show the 
schools included in the study ; etiology, 
site and type of affection; and other 
factors of importance. 

The findings suggest constant vigi- 
lance of health authorities. Knowledge 
of newer preventive methods is needed. 
More universal application of methods 
and procedures already proved effective 
is urged; for example, immediate hos- 
pitalization and sulfanilamide treat- 
ment of ophthalmia neonatorium. 

Francis M. Crage. 


Lancaster, W. B. The story of as- 
thenopia: important part played by 
Philadelphia. Arch. of Ophth., 1943, v. 
30, Aug., pp. 167-178. 

This address, the fifth de Schweinitz 
Lecture, deals with the history of the 
recognition and treatment of astheno- 
pia. The term originated with Mac- 
Kenzie one hundred years ago. The 
publication of Donders’ work in 1864 
gave a great stimulus to the under- 
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standing of the condition. A number 
of Philadelphia physicians, including 
Dyer, Norris, McClure, Thompson, 
Weir Mitchell, George Gould, and Ed- 
ward Jackson added to the knowledge 
of treatment. Gullstrand pointed out 
the fallacies in the concept of the for- 
mation of images and showed the cor- 
rect procedure. Unfortunately, Gull- 
strand’s work is hard to follow and has 
not been widely understood. Repeated- 
ly the author quotes the words of Ni- 
cholson, “When a tradition once be- 
comes established by the hallmark of 
acknowledged authority, it takes more 
than cold facts to uproot it from men’s 
minds—it takes time.” (3 figures, refer- 
ences. ) John C. Long. 


Pereira Gomes. The physical aptitude 
of aviators. Brasil-Medico, 1943, v. 57, 
March 20 and 27. 13 pp. 

In Brazil aviation has become an 
extremely important means of travel. 
The author quotes United States fig- 
ures indicating that among aviation 
disasters 50 percent are due to the 
pilot and only 5 percent to mechanical 
defects. The article outlines a complete 
system of physical examination, includ- 
ing the ocular examination. The refrac- 
tion should be measured under cyclo- 
plegia, to avoid overlooking disturbing 
amounts of hyperopia and astigmatism. 
The test for dark adaptation is essen- 


tial. Color vision must be perfect. The 
tests for binocular vision and sense of 
depth are also referred to. 

W. H. Crisp. 


Vila Ortiz. Considerations concern- 
ing some medicolegal problems. Arch. 
de Oft. de Buenos Aires, 1942, v. 17, 
Feb., p. 73. 

The author emphasizes the impor- 
tance of determining the visual status 
existing prior to an ocular injury cov- 
ered by workmen’s compensation laws. 
The question of post-traumatic tra- 
choma is discussed at length, and the 
histories of 12 medicolegal cases are 
reported in detail to illustrate the diffi- 
culties involved. Pre-existing trachoma, 
aggravated by the ocular injury, and 
post-traumatic trachoma, in which the 
contagion takes place at the moment of 
the injury or some time later, presented 
the main problems in these cases. The 
author proposes a new medical form in 
which the physician who first sees the 
injured must answer a more thorough 
questionnaire concerning lesions in and 
around the eyes. Plinio Montalvan. 


Zarefsky, J. L. Notes on setting up a 
register of the blind. Outlook for the 
Blind, 1942, v. 36, Dec., p. 277. 


The purposes of such a register are 
noted, and suggestions are offered with 
special reference to the necessary agen- 
cies. Francis M. Crage. 
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News items should reach the Editor by the twelfth of the month 


DEATHS 

Dr. Eugene G. Steele, Buffalo, Wyoming, 
died July 20, 1943, aged 62 years. 

Dr. Thomas S. Blakesley, Kansas City, Mis- 
souri, died July 14, 1943, aged 65 years. 

Dr. Thomas J. Draper, Warrensburg, Mis- 
souri, died July 6, 1943, aged 87 years. 

Dr. Louis M. Green, Maywood, Illinois, died 
July 18, 1943, aged 62 years. 

Dr. Elias J. Marsh, Paterson, New Jersey, 
died September 11, 1943, aged 68 years. ‘ 


MISCELLANEOUS 


Under a new arrangement, whereby the phys- 
ical plant of the Illinois Eye and Ear Infirmary 
will be under the supervision of the state de- 
partment, Dr. Harry S. Gradle has become pro- 
fessor of ophthalmology at the medical school 
and Dr. Peter C. Kronfeld has become associate 
professor of ophthalmology and director of edu- 
cation in ophthalmology. 


The following papers were presented at a 
series of meetings held in the Eye Department, 
Western Infirmary, Glasgow, Scotland, during 
September : “The fifth nerve and the cornea” by 
Dr. J. B. Gaylor; “Herpes of the cornea” by 
Professor Loewenstein; “Experimental corneal 
ulcers” by Dr. J. M. Robson; and “Chemical in- 
juries of the cornea” by Prof. W. J. B. Riddell. 


An influential committee, headed by the vice- 
chancellor of Oxford, Sir David Ross, Provost 
of Oriel, is setting about the endowment of oph- 
thalmologic research in the University. The nu- 
cleus for such work exists in the Oxford Eye 
Hospital. The University already has, thanks to 
one of Lord Nuffield’s uncountable benefactions, 
as Margaret Ogilvie Reader in Ophthalmology, a 
young woman—Ida Mann—of outstanding at- 
tainment and promise in research. The commit- 
tee hopes to raise a quarter of a million pounds 
for what seems—surprisingly—to be rather a 
neglected branch of medical research. 

—From The Church Times, London, 
Sept. 10, 1943, page 466. 


NEWS ITEMS 


Edited by Dr. Donatp J. 
904 Carew Tower, Cincinnati 


SOCIETIES 
At a meeting of the Royal Eye Hospital Clini. 
cal Society on September 24th, Mr. V. E. Negus 
M.S., F.R.CS., delivered a talk on “The rela, 
tionship of ophthalmology and rhinology,.” 


Dr. Charles F. Kutscher, Pittsburgh, spoke 
on “Retinal arteriolar changes in sclerosis and 
hypertension” at the ninety-third annual session 
of the Medical Society of the State of Pennsyl- 
vania. 


Among the guest speakers at the eleventh 
annual meeting of the Omaha Mid-West Clinical 
Society was D. Sanford R. Gifford, who dis- 
cussed “Treatment of some corneal diseases.” 


At the fifteenth annual meeting of the Aero 
Medical Association of the United States, 
Squadron Leader K. Evelyn, R.C.A.F., lectured 
on “Night vision.” 


The Oklahoma City Clinical Society held its 
thirteenth annual conference at Oklahoma City, 
October 18th to 21st. Among the guest speakers 
was Dr. Theodore J. Dimitry, who presented a 
paper on “The modern trend in the treatment of 
eye diseases.” 


PERSONALS 
Dr. J. R. Fitzgerald, clinical associate in 
ophthalmology at Loyola University School of 
Medicine, was recently appointed supervising 
ophthalmologist of the Illinois Public Aid Com- 
mission, 


Dr. Eunice L. Stockwell has been appointed 
as the professor of ophthalmology at the Wom- 
an’s Medical College of Pennsylvania. 


Dr. Daniel B. Kirby of New York gave the 
Ophthalmology Lecture at the Centenary Cele- 
bration of the Founding of the College of Medi- 
cine of Western Reserve University, on October 
28, 1943. 
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Publicity about plastic eyes has raised questions 
among eye physicians concerning the comparative 
advantages of these two materials. 


Although many substitutes have been attempted, 
until the development of the present plastic, glass 
was recognized as the most suitable medium for 
artificial eyes. However, it cannot be said that 
glass will be supplanted by plastic. Both have 


their proper sphere. 
Each problem must be analyzed to determine the 
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proper application. Only familiarity with both 
materials can provide an adequate answer. Here, at 
Mager & Gougelman, both are available. Glass 
eyes are on hand in large quantities for quick 
fitting of normal cases. The largest stocks to be 
had are in our possession. As yet, plastic eyes are 
molded only to order, but whether the patient 
requires glass or plastic, we can provide that eye 
which will serve best. Only where both are used 
can the patient be certain of receiving an unbiased 


opinion. 


Contact our nearest office 


EASTERN DIVISION 
WASHINGTON, D.C. 


p. NEW YORK PHILADELPHIA BOSTON 
NH] 510 Madison Ave. 1930 Chestnut St. 230 Boylston St. 311 Albee Bidg. 
IN c WESTERN DIVISION 
R P Oo R A T E D CHICAGO DETROIT CLEVELAND 
° 30 N. Michigan Ave. 805 Empire Bldg. 913 Scofield Bldg. 
Specialists in 
PITTSBURGH ST. LOUIS MINNEAPOLIS 
Artificial Eyes 801 May Bldg. 810 Metropolitan Bidg. 309 Medical Arts Bidg. 


Since 1851 
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“Tillyer” is a registered AQ J 


ll Clear?!... 


. . . . that welcome signal has brought sighs _—_lenses give. * * * The marginal correction 


of relief from the lips of millions of souls in _ in Tillyer lenses is the result of reducing to a 
war-torn countries. * * * There is another minimum, the oblique astigmatic error as 
“all clear’ that for years has been most faith- _—_ well as the oblique focal power error. Tillyer 
fully carrying out professional’ prescriptions lenses are widely recognized as embodying 
to bring relief and comfort to millions of — the scientific formula which most fully 


eyes—the “all clear” vision which Tillyer carries out your professional prescription. 
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